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AUTHOR'S PREFACE. 



This book is intended to present in a clear, concise, con- 
densed manner more than the mere essentials of human 
anatomy. A few of the less important points have been 
sacrificed that the more important ones might be given the 
space they demand. 

It gives me great pleasure to announce that Dr. Bern B. 
Grallaudet has critically read the text concerning the spinal 
cord and brain. The additional value of his expert knowl- 
edge of this very important branch of the subject has there- 
fore been secured for this section of the book. 

The foundation of this work was laid by the late Dr. Fred. 
J. Brockway, whose most untimely death is an incalculable 
loss to all true students of anatomy. Dr. Brockway^s mate- 
rial has been worked over, added to, and rearranged, with 
an entirely new set of questions following each major division 
of the book. 

H. E. H. 

New York, 1903. 
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EDITOR'S PREFACE. 



In arranging for the editorship of The Medical Epitome 
Series the publishers established a few simple conditions, 
namely, that the Series as a whole should embrace the entire 
realm of medicine ; that the individual volumes should au- 
thoritatively cover their respective subjects in all essentials ; 
and that the maximum amount of information, in letter- 
press and engravings, should be given for a minimum price. 
It was the belief of publishers and editor alike that brief 
works of high character would render valuable service not 
only to students, but also to practitioners who might wish 
to refresh or supplement their knowledge to date. 

To the authors the editor extends his heartiest thanks for 
their excellent work. They have fully justified his choice 
in inviting them to undertake a kind of literary task which 
is always difficult — namely, the combination of brevity, clear- 
ness^ and comprehensiveness. The authors have shown a 
consistent interest in the work and an earnest endeavor to 
cooperate with the editor throughout the undertaking. Co- 
operation of this kind ought to result in useful books, in 
brief manuals as contradistinguished from mere compends. 
The editor desires at this opportunity to express his appre- 
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6 EDITOR'S PREFACE. 

ciation of their helpfulness in the matter of producing the 
proper character of work. 

In order to render the volumes suitable for quizzing, and 
yet preserve the continuity of the text unbroken by the 
interpolation of questions throughout the subject-matter, 
which has heretofore been the design in books of this type, 
all questions have been placed at the end of each chapter. 
This new arrangement, it is hoped, will be convenient alike 
to students and practitioners. 

V. c. p. 

New York, 1903. 
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PART I. 



OSTEOLOGY OR THE ANATOMY OF THE 
OSSEOUS SYSTEM. 



THE CLASSIFICATION AND STRUCTUBE OF BONES. 

Anatomical Position.— The body is always supposed to stand erect, 
with hands at the sides and palms to the front. Superior and inferior 
correspond to cephalic and caudal; anterior and posterior to ventral and 
cbrsal. As the body is bilaterally symmetrical, it may be divided into 
similar halves by a median plane passing from before backward. The 
line along which this plane meets the surface of the body is the median 
line. The words internal and external refer to points nearer to and far- 
ther from the median plane. 

Sagittal denotes an anteroposterior direction in or parallel to the 
median plane ; coronal or frontal denotes a transverse direction at right 
angles to the sagittal. Other terms applied to surfaces or borders, like 
vertebral, sternal, radial, ulnar, flexor, extensor, proximal (nearest the 
trunk or centre), distal (away from the trunk), are often convenient. 

A surface is said to *' look " in a certain direction when a perpendicu- 
lar to the surface points in that direction. 

The skeleton is the solid framework of the body, composed of bones 
with the intervals completed by cartilage. The number of bones in the 
human adult skeleton is 200, thus classified : 

bS P*i^«- Total. 

C The vertebral column 26. 26 

Axtal skeleton • • . • ^*'?"S, ; ? » 22 

The hyoid bone 1 i 

[ The ribs and sternum 1 12 25 

Appendicular skeleton j ^he npp.r Hmb« . . . . . . . .^ g J 
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18 OSTEOLOGY, 

The patella and pisiform are included, but not the ossicles of the ear or 
small sesamoid bones. The teeth belong to the epidermal layer. 

Bones are formed by ossification in three ways : {\)m cartilage, 
not /rom it ; (2) in membrane ; (3) subperiosteally. 

The vertex of the skull — i. e., the parietals, the frontal, the tabular 
part of the occipital, the squamous and tympanic parts of the temporal, 
the inner plate of tne pterygoid process, the bones of the face except 
the inferior turbinate and part of the lower I'aw — are formed in mem- 
brane. The base of the skull and all other bones are formed in carti- 
lage. A deposit of bone begins at one spot, the primary centre ; the 
shaft or diaphysis is formed from this. Most bones have secondary or 
tertiary centres of ossification, and parts derived from them are the 
epiphyses (growths upon). The growth of bone in length depends upon 
the cartilage between the epiphyses and diaphysis ; this cartilage acts as 
a buffer. Growth in circumference is subperiosteal. 

All bones are covered with a vascular, connective-tissue membrane, 
called periosteum. 

For the sake of description, bones are divided into four classes: 
(1) long, (2) short, {Z)flat, and (4) irregular bones. 

Long bones present a shaft and two extremities. The shaft is 
hollow and more or less cylindrical. The walls are made of dense bcme^ 
thickest near the middle, and decreasing in thickness toward the ends. 
The hollow in the centre is the medullary canal, and is lined with 
internal periosteum or medullary membrane, and contains marrmo in the 
recent state. The extremities are expanded portions, made up of spongy 
bone, closed in by a thin layer of compact bone. The interstices of the 
spongy bone also contain marrow. Examples, femora and humeri. 

Snort bones are small, made up of spongy bone, with a compact 
bony shell. Examples, carpals and tarsals. 

Flat bones have two compact plates enclosing a spongy layer, the 
diploe. 

Irregnlar bones are such as can not be classed with either of the 
other groups. They are mostly situated sj^mmetrically across the median 
plane of the body. Their composition is a compact shell enclosing 
spongy bone, which makes up the great bulk of these bones. Examples, 
vertebrae, sphenoids, malars, etc. 

Medullary Arteries. — ^The medullary arteries of the large, long 
bones of the extremities run from the hnee and toward the elbow. This 
may be remembered by flexing the knees and elbows, and noting that the 
medullary arteries run down as though impelled by gravity. 



THE BONES OF THE TRUNK. 

The parts of the trunk are the vertebral column, the sternum and 
ribs, the hyoid, and bones of the skull. 

The clavicle and scapula do not belong to the trunk ; they form the 
shoulder-girdle. 
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THE VERTEBRAL COLUMN, 19 

The 08 innominatum goes to form the pelvic girdle, completed behind 
by the sacrum, which belongs to the trunk. 

THE VEBTEBItAL COLUMN. 

The vertehral column is composed of a series of vertebrae (rerto, 
to turn), originally thirty- three in number. The upper twenty- four 
remain separate as movable or true vertebrae ; these are succeeded by 
five united into the sacrum ; then follow four dwindled segments united 
into the coccyx. These lower nine are the fixed or false vertebrae. 

Beginning at the skuU, there are seven cervical, twelve dorsal or 
thoracic connected with ribs, five abdominal or lumbar, five sacral, and 
four coccygeal vertebrae. Tne number in the cervical region is con- 
stant ; those between the dorsal and lumbar may vary reciprocally. If 
there are but eleven pairs of ribs, the twelfth dorsal vertebra will have 
lumbar characteristics; if thirteen pairs, the first lumbar will have 
dorsal characteristics. A transitional lumbosacral vertebra is met with, 
one side connected with the sacrum, the other having a free transverse 
process. 

Characteristics of Vertebrae.— The first two cervical vertebrae are 
called rotation vertebrae ; all the other true ones, flexion vertebrae. A 
representative vertebra, like the tenth dorsal, presents a body for the 
purpose of support, an arch and spinal foramen for protection, and 
seven processes for leverage. The body or cetiti-vm is a short cylinder; 
the superior and inferior surfaces are flat, with a rim around the circum- 
ference. The front and sides are convex horizontally and concave from 
above down. The posterior surface is slightly concave from side to 
side, and marked by one or two venous foramina. The neural arch 
consists of two symmetrical portions meeting in the median plane 
behind. The anterior part or pedicle rises from a point on the Dody 
where the lateral and posterior surfaces meet; the posterior part or 
lamina is broad and flat. The upper and lower borders of pedicles 
form vertebral notches, becoming intervertebral foramina between con- 
tiguous vertebrae. The spinous process projects back from the junction 
of the two laminae. The transverse processes, one on either side, project 
outward from the arch at the junction of the pedicle with the lamina. 
The articular processes, two superior and two inferior, project upward 
and downward at the point of origin of the transverse processes. 

The foramen is bounded anteriorly by the body, posteriorly and 
laterally by the arch ; the series of rings thus formed constitutes the 
spinal canal. 

The Cervical Vertebrae. 

The body is smaller than those of any other region; it is broad 
transversely ; the upper surface is concave because of the upward pro- 
jection of lateral lips, and is sloped down in the front. The under 
surface is rounded at the sides and lipped anteriorly, so there is inter- 
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locking at the sides to prevent lateral displacement— an anterior lip to 
prevent posterior, and articular processes to prevent anterior, disloca- 
tions. The lamiruB are long and flat, overlapping those of the vertebra 
next below. The superior and inferior notches are nearly equal in depth. 
The miruMS processes are short and bifid, increasing in length from the 
fourth to seventh inclusive. The transvei-se processes are directed outward, 
downward, and forward, and present at theu: extremities an anterior 



Fig. 1. 
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and a posterior tubercle. Each process is grooved above, and perforated 
vertically at its base by the vertebr arterial foramen for a vein, artery, 
and plexus of nerves. This foramen is between the two roots of the 
process, the posterior corresponding to a dorsal transverse process, and 
the anterior to a rib. It is characteristic of this region. The articular 
processes are placed at the extremities of a short vertical column of 
bone : the superior articular surface is oval and looks up and back ; the 
inferior down and forward. The foramen is triangular, and larger than 
in any other region. The peculiar cervical vertebrae are the first, second, 
and seventh. 



The Rotation Vertebrae. 
The Atlas. 

The atlas (supporting globe of head) has no body or spinous process, 
but is a large ring with articular and transverse processes. The poste- 
rior part of the ring corresponds to the neural canal of the other verte- 
brae ; the anterior part is occupied by the odontoid process of the axis. 
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T£[E VERTEBRAL COLUMN. 21 

The anterior boundary of the ring is the anterior arch, with a small 
tubercle in front for the longus colli muscle. Behind the tubercle is an 
articular surface for the odontoid process. At the sides of the ring are 
the lateral masses bearing the superior and inferior articular ijrocesses. 
All the articular processes of the atlas and the superior ones of the axis 
are in front of the vertebral notches. The superior articular surfaces 
of the atlas are oval and converge in front. They look up and in and 
a little backward, and form a cup for the occipital condvles. They may 
be partially subdivided by a transverse groove, and below the inner 
margin of each is a tubercle for the transverse ligament. The inferior 
articular surfaces are slightly convex, nearly circular, and do not wholly 
cover or fit the superior processes of the axis. The posterior arch pre- 
sents in the median line either a ridge, hollow, or small tubercle. If a 
spinous process were well developed here, nodding of the head would 
be prevented. Just behind the lateral mass is a smooth sinus, the 
vertebral notch. The transverse processes are not bifid — are large and 
strong for attachment of rotatory muscles. 

Varieties. — The posterior or anterior bony arch may be incomplete ; the 
anterior root of the transverse process may be ligamentous. A spicule of 
bone may bridge over the superior vertebral notch, and the canal formed be 
subdivided by other spicules. The artery and vein go through the upper 
subdivision ) the suboccipital nerve through the lower. 

The Axis (Vertebra Dentata or Epistrophea). 

The second vertebra forms an axis upon which the atlas carrying the 
head rotates. The body of the atlas is joined upon that of the axis in 
the form of a tooth-like process, the odontoid. Its apex is pointed, and 
just below is an enlargement or head, both giving attachment to bands 
of the check ligament. 

The process has in front a smooth articular surface for the arch of 
the atlas, and behind a smooth groove for the transverse ligament. This 
makes a slight constriction, but hardly a neck. 

The anterior surface of the body presents a slight ridge separating 
two depressions. The superior articular surface lies close to the odon- 
toid process, upon the body in part and upon the pedicles; they look up 
and out. The inferior articular surfaces are behind the upper, and 
resemble corresponding ones in the cervical^ region. The spinous 
process is grooved inferiorly — is very large and bifid, in contradistinction 
to that of the atlas. The transverse ijrocesses are short, with the ante- 
rior tubercle nearly suppressed. The inferior vertebral notch is in front 
of the articular surface, which is the rule for both notches below this in 
the column. 

The Seventh Cervical Vertebra (Vertebra Prominens). 

This has a long spinous ijrocess, non-bifurcated, nearly horizontal, 
and projecting under the skin ; hence the name vertebra prominens. 
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Attached to it is the lower end of the ligamentum nuchas. The trans- 
verse processes are massive, slightly grooved, with a small foramen or 
none at all ; the posterior tubercle is large and the anterior one very 
small. The vertebral arteiy and vein do not pass through these for- 




, 7 /^Aff'rtor root. 



Spinous process. 
Seventh cervical vertebra, or vertebra prominens. 

amina : both veins may, sometimes the left artery does ; the vessels may 
enter no foramina till the fourth vertebra is reached. 

Varieties. — The anterior tubercle of the sixth is large, and is called CJias- 
saignac's and carotid tubercle. The common carotid artery may be compressed 
against it: opposite this level the omohyoid crosses beneath the sterno- 
mastoid muscle; the inferior thyroid artery crosses beneath the common 
carotid. Opposite it, also, are the cricoid cartilage, the lower ends of the 
larynx and pharynx, and the beginning of the trachea and oesophagus. 



The Dorsal or Thoracic Vertebrae. 

The dorsal vertebrae are intermediate in size between the cervical 
and lumbar, increasing in size from above downward. They are easily 
recog^nized by the articular facets for the ribs. 

The body is relatively small, and heart-shaped ; its anteroposterior 
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and transverse diameters are nearly equal, and its depth is greater 
behind than in front. Where the arch joins the body there are articu- 
lar surfaces for the heads of ribs, generally two on each side, one at the 
upper and one at the lower border; these, when the vertebrae are articu- 
lated, form with the facet on the intervertebral fibrocartilage a complete 
facec for the head of a rib. 

Between the neck of a riband the transverse process articulating 
with it is the costotransverse foramen. In the cervical region this is 
represented by the vertebral foramen, and in the lumbar region the 
space is filled by the bony mass of the transverse process. 



Fig. 3. 



SuperioT articular procejs^, 



Dem-facti/or head of rib. 



Facet for tuberde of nh 




Drmt-fa^t for head of nb. 
Inferior arUadar pro&m. 



A dorsal vertebra. 



The Jamtnce are broad and flat, and overlap each other. The spinal 
foramen is circular and smaller than in other regions. The pedi'des are 
directed backward from the upper part of the body. The inferior 
intervertebral notches are deeper than in any other region of the spine. 

Tlie stiperwr vertebral notches are shallow or absent 

The spinous processes are bayonet-shaped, and terminate in a slight 
tnherde. They are longest and most ooligue, sloping downward and 
back progressively, from the fifth to the eighth. 

The transverse processes are situated behind the articular processes 
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and pedicles, and are directed outward and backward, and terminate in 
a cluobed extremity, which presents anteriorly a small concave articular 
surface, for the tuberosity of a rib, and also three indistinct tubercles, 
one from the upper border, one from the lower, and the third externally, 
for muscular attachments. The articuhir processes are nearly vertical, 
with smooth flat surfaces. The superior look back, a little outward ana 
up. The inferior look in the reverse direction. 

The Atypical Dorsal Vertebrae. 

The first, ninth, tenth, eleventh, and twelfth are to be distinguished. 
The first dorsal resembles the seventh cervical. Its body above is 
transversely concave and lipped. The superior vertebral notches are 
deep, the superior articular processes are obliaue, and the spinous 
process is nearly horizontal. On the side of tne body, close to the 
upper border, are a whole facet for the first rib, and a very small demi- 
facet below for the second rib. 

The twelve ribs correspond to twelve joint surfaces, but these are 
divided, so that only the first, tenths eleventh, and twelfth present single 
facets; the first in addition has a half-facet, and the ninth has one 
demi-facet above and none below. In some cases the ninth vertebra 
has two demi-facets on each side ; in these instances the tenth has a 
demi-facet above and none below. 

The tenth dorsal touches only one rib on a side, and has a complete 
facet, mostly on the pedicle at its upper border. The transverse process 
has a small facet. 

The eleventh dorsal has one complete facet on each side, but none 
on the transverse process. 

The twelfth dorsal has a single facet on each side. It strongly 
resembles a lumbar vertebra. 

The inferior articular surfaces turn out. The spinous process is short 
and nearly horizontal. 

The transverse processes are short, and present near their extremi- 
ties the external, superior, and inferior tubercles, which correspond 
respectively to the transverse, mammillary, and accessory processes of 
the lumbar vertebrae. Rudiments of these tubercles may be sometimes 
seen on the other dorsal vertebraB. The row of costal facets forms the 
anterior border of the intervertebral foramina. The ribs in moving 
intrude somewhat upon the vessels and nerves in those foramina ; hence 
the "floating," most movable, ribs articulate with single vertebrae. 

The Lumbar Vertebrae. 

These are the largest of the movable vertebrae. They may be dis- 
tinguished by the absence of costal articular surfaces and the absence 
of foramina through the transverse processes. The body is reniform, 
broad transversely, deeper in front than behind, and markedly con- 
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stricted at the sides. The pedicles are very thick, directed backward 
from the upper part of the bodies. The lamince are short and thick, 
the superior notches shallow. The spinous processes are horizontal, and 

Fig. 4. 



(hdal proce«9. 



Inf. arimtiar process. 



MmHMiUarjf process. 
Accessory process. 




\Sitp, articular process. 



A lumbar vertebra. (Gray.) 

broad and thickened at their extremities. The spinal foramen is trian- 
gular, larger than in the dorsal region, but smaller than that in the 
cervical. 

The transverse processes are slender and project directly out ; they are 
in front of the articular processes, and are considered to be homologous 
with the ribs. Their extremities lie in series with the external tubercles 
of the lower dorsal transverse processes. The accessory process {ana- 
pophysis) lies behind each lumoar transverse process at its base, and 
points down. It is large in some animals, and locks the vertebrae 
together. . 

The articular processes present vertical articular surfaceji^v 
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rior concave looking in and back, the superior are farther apart than the 
inferior, and embrace an inferior pair above them. The inferior are 
convex and look outward and forward. 

The mammillary process (metapophym) projects back from each 
superior articulpx process. 

The fifth lumbar is massive, the inferior articular processes wider apart 
than the upper ] the transverse processes are broad and conical, and the 
laminaB project mto the spinal foramen. 

The Sacrum and the Ooccyx. 

The sacrum and the coccyx are the result of the fusing of the lower 
7iine vertebrae into two bones, five to make up the sacrum, and four 
(occasionally ^ve) the coccyx. 

The sacrnm is pyramidal, much larger than the coccyx; situated 
between the iliac bones, articulating above with the fifth lumbar ver- 
tebra, below with the coccyx. It is much curved on itself, with the 
concavity in front. It presents an anterior or ventral and a posterior or 
dorsal surface, two lateral masses, a base, an apex, and a central canal 
for description. 

The anterior or ventral surface looks considerably downward, forming 
a projection with the last lumbar, the sacrovertehral angle (about 120 
degrees). This surface is concave from above down and less so from 
side to side, and is crossed by four horizontal ridges, indicating the 
union of five vertebrae. At the ends of the ridges are four anterior 
sacral foramina^ which lead externally into grooves on the lateral 
masses. 

The two rows of foramina are approximately vertical, only approach- 
ing the median line slightly below, as the widths of the boaies are 
equal. They are directed forward and slightly outward, and diminish 
in size from above downward. The anterior branches of the sacral 
nerves pass through them. 

The posterior or dorsal surface looks up and back, is convex and 
rough, and along the median hne are three or four small spinous proc- 
cesses, more or less connected, forming a ridge ; the upper is promment 
and usually quite distinct from the others. Below the riage is an 
inverted V- or (J-shaped opening into the central canal. . It is bounded 
by the imperfect laminae of the fourth and fifth sacral, and by the 
inferior articular processes of the last wicral, which are prolonged down 
into sacral cornua to meet corresponding ones from tne coccyx. On 
each side of the median ridge the united laminae are hollowed into the 
sacral groove^ a continuation of the vertebral groove above, giving 
origin to a part of the erector spinae : next externally is a row of tuber- 
cles representing articular and mamniillan* processes; next the four 
posterior sacral foramina, opposite to, but smaller than, the anterior. 
They transmit the posterior oranches of i lie sacral nerves and corre- 
spond to the spaces between the transverse pr»)cesses — the anterior to the 
spaces between two ribs. ^^ , 
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The lato'ol mass is that part external to the foramina, broad above 
and narrow below. It is made up of broadened transverse processes, 
rudiments of which are seen outside the posterior sacral foramina ; the 
first pair are large, the second arc smaller, on each side these two and 
the upper half of the third, by an uneven auricular lateral surface enter 
into the formation of the sacroiliac joint; the fourth and fifth give 
attachment to portions of the gluteus maximus, and the greater and 
lesser sacrosciatic ligaments. Anteriorly are four shallow grooves^ sepa- 
rated by ridges which give attachment to the pyriformis muscle, liehind 
the auricular surface it is very rough for the attachment of the pos- 
terior sacroiliac ligament. Lower down the bone terminates in the 
inferior lateral angle, below which is a half-notch, forming a foramen 
with the coccyx for the fifth sacral nerve. 

The Ixise shows the reniform first sacral body, behind which is the 
triangular aperture of the sacral canal ; on each side of this is a large 
articular process similar to the superior ones of the lumbar vertebrae, 
bearing a large mammillary process. In front of this is a vertebral 
groove which helps form the last lumbar intervertebral foramen. Exter- 
nally is a modified transverse process, and in front of that a smooth 
triangular surface continuous with the iliac fossa, the ala of the 
sacrum. 

The apex is the body of the fifth sacral vertebra, transversely oval ; 
it articulates with the coccyx. The sax^ral canal curves with the bone, 
and becomes smaller as it descends. A transverse section is triangular 
above, but flattened below, its posterior wall, however, being still 
arched. From it there pass out tour pairs of intervertebral foramina, 
opening anteriorly and posteriorly into the anterior and posterior sacral 
foramina, and closed externally by the lateral masses. 

Differences in the Sacmm of the Male and Female.— In the 
female it is wider, is less curved, the upper half nearly straight, is more 
obliquely placed, and forms a more marked promontory than in the 
male. 

The C0CC7X is pjramidal. Its vertebrae are very nidimentary, four 
in number (rarely five or three). Of the first one, the pedicles and 
superior articular comua project upward, and help form the last inter- 
vertebral foramen. The short transverse process usually bounds a notch 
for the anterior division of the fifth sacral nerve ; or if it touches the 
inferior lateral angle of the sacrum, it forms a fifth anterior sacral 
foramen. The second vertebra has rudiments of transverse processes, 
and two small eminences in line with the comua, representing the last 
traces of a neural arch. The third and fourth are mere nodules, and 
represent vertebral bodies only. In adult life the first piece is often 
separate, and the other three united. All four may form one bone, 
which occurs oftener and earlier in the male. 

To the edges of the coccyx are attached, in front, the coccygeus 
muscle; behind, the gluteus maximus: and between these the sacro- 
sciatic ligaments. To the ajpex is attached the external anal sphincter. 

This bone may consist oi five vertebrae, or more rarely of only three. 
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The Vertebral Column as a Whole. 

It is a central axis upon which other parts are arranged, situated in 
the median line at the posterior part of the trunk ; above, it supports 
the head, laterally the ribs, and it rests on the hip-bones below. Its 
average length measured along the curves is 28 inches in the male, and 
27 inches in the female ; persons seated in a row appear of about the 
same height. 

Viewed from the front, the column is formed of two pjTamids 
applied base to base at the junction of the last lumbar with the sacrum. 

All three diameters of the vertebrae increase from the third cervical 
to the last lumbar : vertical diameter, from | to IJ inches (14 mm. to 29 
mm.), sagittal, from f to If inches (14 mm. to 35 mm.); transverse (does 
not increase in dorsal region), from f to 2\ inches (21 mm. to 65 mm.). 

The column presents a slight lateral curve, convex to the right m 
right-handed persons, convex to the left in left-lmnded persons (Bichat). 

Viewed laterally, there are four curves, alternately convex and con- 
cave, the cervical, dorsal, lumbar, and pelvic ; the first extends from the 
odontoid to the second dorsal ; the dorsal curve is concave forward and 
ends at the twelfth dorsal ; the lumbar ends at the sacrovertebral angle, 
and the pelvic ends at the tip of the coccyx. The dorsal and pelvic 
curves are primary, exist at birth, enter into the formation of Done- 
walled cavities, and are due to the conformation of the vertebral bodies. 
The cervical and lumbar curves are secondary, and are formed after 
birth. They are mainly due to a change in shape of the intervertebral 
disks. 

Posteriorly, the seines occupy the median Une or may be normalhr 
twisted a little from it. In the cervical region they are short and bifid, 
sloping backward and a little downward ; in the dorsal they are oblique 
above, more oblique in the mid portion, and nearly horizontal below ; 
in the lumbar they are horizontal. A cross-section of a cervical spine 
is semilunar ; of a dorsal, triangular ; of a lumbar, oblong. On either 
side of the spines is the vertebral groove, bounded externally in the 
cervical and dorsal region by the transverse processes, and in the lumbar 
by the mammillary processes. The transverse processes of the atlas are 
long ; of the axis, short, increasing to the first dorsal, thence diminish- 
ing to the last dorsal, and becoming suddenly much longer in the lumbar 
vertebrae. In the cervical region the transverse processes are in front 
of the articular processes and between the intervertebral foramina. In 
the dorsal region they are behind both. In the lumbar region they 
are in front of the articular processes and behind the inter\^ertebral 
foramina. 

The intervertehral foramina are always in front of the articular W^' 
cesses, except those of the atlas and the upper ones of the axis. They 
are named from the upper of the two vertebrae which go to form them, 
excepting in the cervical region, where there are eight, the fissure 
between the skull and atlas being called the first. 

The spinal canal has three sets of openings into it, the too rows of 
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the intervertebral foramina and the intervertebral Jissures between the 
laminae. It is narrowest in those parts having least motion— viz. , in the 
dorsal and sacral regions. It is round and | inch (17 mm.) in diameter 
in the dorsal region ; is triangular with apex behind in the cervical and 
lumbar regions ; and largest of all in the cervical. 

THE THORAX. 

The Thorax as a Whole. 

The bony thorax is conical, and flattened from before backward. The 
short anteroposterior diameter is characteristic of man, but in the lower 
mammals and human foetus it is longer than the transverse diameter. 
The posterior wall is convex forward, and a broad furrow on either side, 
the sulcus pvlmonalis, is formed by the ribs as they project backward, 
so that the weight of the body is more equaUy distributed around the 
column. The anterior wall is convex and at an angle of 20 to 25 degrees 
with the posterior. A horizontal anteroposterior diameter frona the 
base of the ensiform is 8 inches (20 cm.); tne transverse at the eighth 
or ninth rib is 11 inches (28 cm.) ; the vertical anteriorly is 6 inches 
(15.5 cm.), and posteriorly is 12 inches (31.5 cm.). The upper border 
of the sternum is opposite the lower edge of the second idorsal (Henle), 
and the lower border opposite the tenth dorsal. The sides slope out to 
the ninth rib. The upper aperture is contracted and reniform, and 
sloped downward ; the lower is irregular, and its margin ascends on each 
side from the tenth rib to the ensiform, forming the subcostal angle. 
The intercostal spaces are wider above than below. 

The skeleton of the thorax comprises the dorsal vertebrae, the ster- 
num, ribs, and costal cartilages. 

The dorsal vertebrae have been described. 

The Stemum. 

The sternum is an azygos bone in the median line at the front of the 
chest. It has attached the clavicles and seven upper costal cartilages. 
It originally consisted of six segments, and is likened to a sword. The 
upper segment remains distinct as the maiiubrium or handle; the next 
four fuse into the body or gladiolus (little sword) ; the sixth portion is 
the ensiform or xiphoid process (sword-like). 

The stemum is flattened from before backward, and curved with a 
slight convexity, to the front. It is broad above, narrower where the 
two upper segments meet, then broad again, and narrow at the ensi- 
form. 

The manubrium is the thickest part. It presents two surfaces, an 
anterior and a posterior, which are roughly quadrilateral. The antejnor 
surface is convex from side to side, and concave from above downward. 
It gives attachment, on each side, to a portion of the pectoralis major 
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aponeurosis, and the sternal portion of the sternocleidomastoid muscle. 
'Ae posterior surface is concave and smooth. It gives attachment to 
the sternohyoid and sternothyroid muscles of each side. 

Superiorly are three deep notches : the middle one is the sefmlunar 
or interclavicular notch; the lateral ones look up, back, and out for artic- 
ulation with the clavicles. Below the lateral notches on either side is a 
rough triangular surface for union with the first costal cartilage ; next 
is a sloping concave surface ; and at the lower angle a half-notch for the 
second rib. The junction of the manubrium with the gladiolus is 
alwjiys prominent, and serves as a landmark for the second rib. 

The body is longer, narrower, and thinner than the naanubrium, aad 
tapers toward its lower end. It is marked on its anterior surface by 
three slight transverse ridges ; otherwise it is quite flat. This surface 
gives attachment to a part of the aponeurosis of the pectoralis major 
of each side. The posterior surface is slightly concave and marked by 
the same lines as anteriorly, but less distinctly, and gives attachment 
below to the triangularis sterni of each side. 

Each lateral margin presents four notches and two half-notches : they 
approach each other from above down, being separated by curved inter- 
vals. The half-notch above is for the second cartilage ; the notches for 
the third, fourth, and fifth cartilages are opposite the line of junction 
of the four segments ; the notch for the sixth cartilage and the half- 
notch for the seventh belong to the inferior segment. So most of the 
cartilages of the true ribs articulate in front at junctions of segments, 
analogous to the connection of ribs with the vertebral column. 

The ensiform process (metastemum) projects down between the 
cartilages of the seventh rib. It has various forms, is usually more or 
less triangular, and may be bent forward, backward, or laterally, be 
forked or perforated, and is cartilaginous during youth. At its upper 
angle is a half-notch for the seventh cartilage. 

Its anterior surface has attached the chondroxiphoid ligaments. Its 
posterior surface ^ives attachment to some fibres of the diaphragm and 
triangularis stemi muscles. Its lateral borders aiFord attachment to 
parts of the aponeurosis of the abdominal muscles. To the apex is 
mserted the upper end of the linea alba. 

THE BIBS. 

The ribs (costse) are twelve in number on each side. They are 
obliquely placed, running forward and downward. The obliquity 
increases from above downward to the ninth rib, where it reaches its 
maximum, from there downward it decreases. 

The first seven pairs, attached by costal cartilages to the sternum, 
are called sternal^ true, or vertehrosternal ribs ; the remaining five pairs 
are asternal or false ribs : each of the upper three pairs of false ribs 
has its cartilage attached to the cartilage above it, vertebrochondral ; 
the last two pairs have no such attachment, and are floating or vertebral 
ribs. 
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Each rib presents three parts — a body, an anterior and a posterior 
extremity. 

The posterior extremity presents for examination a head, a neck, and 
a tuberosity. The head is tnickened and rough ; it has a superior and an 
inferior articular facet for articulation with two vertebrae ; the lower is 
the larger; between them is a ridge for the attachment of the inter- 
articular ligament. 

Next externally is the flattened 7i€ck, about an inch long, situated in 
front and above the transverse process of the lower of the two vertebrae 
the head articulates with. It presents an anterior and a posterior sur- 
face, a superior and an inferior border. The anterior surface is flat and 
smooth, tne posterior rough for the attachment of the middle costo- 
transverse ligament. The superior border presents a rough ridge for 
the attachment of the anterior costotransverse ligament. The inferior 
border is rounded and free. On the lower part of the posterior aspect 

Fig. 5. 
For anterior costo-transverse ligament. 

Facet for body of - (_ For posterior costo-trannerse ligament 

upper dorsal vertebra. 

Ridge for inter-. 

articular ligament. 

Facet for body of 

lower dorsal vertebra. 

For transverse process of 
lower dorsal vertebra. 

Vertebral extremity of a rib: external surface. (Gray.) 

of the junction of the neck and shaft is an eminence, the tuberosity, 
most prominent in the upper ribs. It is divided into two parts by an 
oblique groove. The inner and lower part is articular for the transverse 
process of the lower of the two vertebrae, with which the rib is con- 
nected ; the outer and upper part is rough for the posterior costotrans- 
verse ligament. 

The body IB laterally compressed, presenting two flat surfaces, 
external and internal, and two borders, superior and inferior. On the 
external surface, close in front of the tuberosity, over the most convex 
portion of the rib, is found an oblique rough line, directed downward 
and outward, corresponding to the outer border of the iliocostalis mus- 
cle, marking the angle. The interval separating the tuberosity and 
the angle increases from the second to the tenth rib. The anterior 
angle is found near the sternal end of this surface. 

The internal surface is smooth, concave, directed slightly upward 
behind the angle, and slightly downward in front of it. 

The superior border is thick and rounded, and presents an external 
and an internal lip, for the attachment of the external and internal 
intercostal muscles. ^.g,^^, .^ GoOglc 
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The inferior border presents the subcostal groove, best marked at the 
angle disappearing in front. Its external lip is much the more promi- 
nent, and gives attachment to the external intercostal muscle. The 
inner or superior lip of this groove is rounded and gives attachment to 
the internal intercostal. The groove itself lodges the intercostal vessels 
and nerve. 

Starting from the upper and inner border of the neck is a superior 
costal groove, soon lost on the body. 

The anterior extremity is hollowed into a pit for union with the costal 
cartilage. The ribs are curved on three axes — a vertical one near the 
angle; also a transverse one at this place, so that when the anterior 

Sart of the rib is horizontal the posterior will rise up ; and a longitu- 
inal one, so that the anterior part looks up and the posterior part looks 
down. 

The seventh or eighth rib is the longest, after which the ribs decrease 
to the twelfth. The first is broadest, and the twelfth narrowest. 

The Peculiar Bibs. 

The peculiar ribs are first, second, tenth, eleventh, and twelfth. 
The first rib is short and not twisted, yet one of the most curved. 
Its surfaces look nearly up and down. The head is small and has a 

Fig. 6. 
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The first and second ribs of the right side, viewed from above. (Testut.) 

single articular facet. The nedc is slender and rounded, and the angle 
coincides with the tuberosity, which is strong and placed on the outer 
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margin of the rib. At this point there is a slight bend in the rib, with 
the convexity upward. On the upper surface, close in front of the 
tuberosity, is a rough impression for the scalenus medius muscle, and in 
front of that two smooth depressions with an intervening ridge : the 
posterior depression is for the *' third portion " of the subclavian artery, 
the ridge ending in the scalene tubercle (Lisfranc's tubercle) is for the 
attachment of the scalenus anticus muscle, and the anterior depression 
for the subclavian vein. This surface about its middle also gives 
attachment to a part of the serratus magnus. The under surface is 
smooth. There is no subcostal groove. 

The second rib is not twisted and has no angle (Henle) : it presents 
near its middle, impressions for the scalenus posticus and two serrations 
of the serratus magnus muscles. Its head presents a double articular 
facet. 

The tenth rib may have but one articular facet. 

The eleventh and twelfth ribs are short, have single articular facets, 
and only slight elevations to mark the tuberosities which do not articu- 
late with the transverse process. They are pointed at their anterior 
extremities. 

The eleventh has a sUght subcostal groove ; the twelfth has no 
angle. 

The number of ribs may be thirteen on one or both sides. The added rib 
is most often connected with the first lumbar transverse process, sometimes 
with the seventh cervical vertebra, where it has a double attachment — viz., 
to the body and to the transverse process. The twelfth rib varies in length 
from 8 inches to less than 1 inch. 

The Costal Cartilages. 

The costal cartilages prolong the ribs to the sternum. Their breadth 
diminishes from the first to the last ; they become narrow toward their 
sternal extremities; their length increases to the seventh; the first 
descends a little, the second is horizontal, the others, except the last 
two, ascend after following the direction of the rib for a short distance. 
Their external extremities are convex, and planted into the osseous 
tissue of corresponding ribs. The inner extremity of the first is united 
directly to the sternum without articular cavity ; the succeeding six have 
rounded extremities for the sternal notches. Each cartilage of the first 
three false ribs is united to the lower border of the one above it. The 
fifth, sixth, seventh, and eighth cartilages articulate with each other; 
the eleventh and twelfth are pointed and unattached. 

They give partial attachment to the diaphragm, internal abdominal, 
oblique, transversalis, rectus, triangularis stemi, internal intercostals, 
pectoralis major, subclavian, and sternothyroid muscles. 

The eighth may articulate with the sternum. The seventh may meet its 
fellow of the other side in front of the ensiform. There may be no articula- 
tion between the fifth and sixth ; there may be one between the eighth and 
ninth. 

3 — Anat. 
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The Hyoid Bone. 

The hyoid, or os linguae, is situated at the base of the tongue oppo- 
site the second or third cervical vertebra, and is shaped like the Greek 
letter updlon. 

It is made up of five portions, a body, two greater and two lesser 
cornua. 

The boily is prismatic, presenting three roughly quadrilateral surfaces 
and five borders. It is compressed obHquely from above downward and 
backward. 

The superior surface looks upward and a little forward, and is sepa- 
rated by a horizontal border or ridge, with a tubercle in the centre, from 
the anterior surface. There are depressions above and below this 
border, on either side of the median line, for muscular attachment of 
the geniohyoid over the greater part of the anterior surface and adjoin- 
ing part of the superior. On the superior surface behind this is the 
geniohyoglossus and chondroglossus. On the anterior surface from 
within out, the mylohyoid, stylohyoid, and aponeurosis of the digastric, 
and between two angular processes of the geniohyoid externally, a part 
of the hyoglossus. 

The posterior surface is concave and faces the epiglottis, from which 
it is separated by loose areolar tissue and the thyrohyoid membrane. 

The borders are anterior, posterior, and inferior. 

The anterior border is rounded and separates the anterior and supe- 
rior surfaces. The attachment of the geniohyoid extends over much 
of it. 

The posterior border is well marked and gives attachment to the 
thyrohyoid membrane. 

The inferior border has attached in front the sternohyoid, and later- 
ally the omohyoid and a part of the thyrohyoid. 

The lateral borders are small and oval for articulation with the greater 
cornua. 

The great cornua project backward, and are flattened obliquely fit)m 
above downward, terminating posteriorly in a tubercle for attachment 
of the lateral thyrohyoid ligament. 

The anteroextemal surface has attached a portion of the hyoglossus, 
and to the upper border the middle constrictor of the phar^mx, and 
their lower borders a portion of the thyrohyoid muscle. After middle 
life they have bony union with the body. 

The small cornua are short and conical, and project up and back 
from the iunctions of the great cornua and body; they give attach- 
ment to the stylohyoid ligaments and have synovial articulations with 
the body. 
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THE BONES OF THE HEAD. 

The skull is divided into two parts, the cranium and /ace; the former 
protects the brain; the face surrounds the mouth, nasal cavities, and 
orbits in part. 



The cranium has eight bones. 
(a) Unpairing: 
Occipital, 
Sphenoid, 
Ethmoid, 
Frontal. 



(6) Pairing: 

Temporal, 
Parietal. 



THE BONES OF THE CRANIUM. 
The Occipital Bone. 

The occipital bone, situated in the back part and base of the skull, is 
flattened, lozenge-shaped, and bent on itself, presenting two surfaces, 
four borders, and four angles. The internal or cerebral surface is con- 
cave ; the po8teri<yr or external is convex. It articulates with six bones 
— two parietal, two temporal, the sphenoid, and atlas. 

Fig. 7. 




uauLAn PnacESs 



ARROW m AHTtftion 

COMOVLAR FORAMEN 



The occipital bone, viewed from below. (Spalteholz.) 

Below and in front the bone is pierced by the foramen magnum, a 
large oval opening with its long axis anteroposteriorly placed (foramen 
occipitale), for the passage of the spinal cord and membra-— — ---i 
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portions of the spinal accessory nerves, and two vertebral arteries. The 
part behind the foramen is the tabular portion^ in front is the basilar 
portioHj at the sides are the condylar portions. 

The tabular portion presents posteriorly near the centre the external 
occipital jyrotvherance^ ftom which the superior curved line arches outward 
on each side to the lateral angles ; a little above this may usually be seen 
the highest or supreme curved line. Below the protuberance is a median 
external occipital, crest, from the centre of whicn passes out the inferior 
called line to the jugular processes. 

To the supreme curved line is the bony attachment of the epicranial apo- 
neurosis ; to the superior curved line, most internally, the biventer cervicis, 
for the inner third the trapezius, next the occipitalis, sternocleidomastoid, 
and spleniuB capitis. Between the sui>erior and inferior lines are, internally a 
large impression for the complexus, and externally a small one for the supe- 
rior oblique. Below the lower line is an inner impression for the rectus capi- 
tis posticus minor, and an outer one for the nuyor. The ligamentum nuchas 
is attached to the protuberance and crest. 

The internal surfoAX of the tabular portion shows two ridges crossing 
each other, one from the upper angle to the foramen magnum, one con- 
necting the two lateral angles. Where these intersect is the internal 
occipital protuberance, not always opposite the external. The ridges 
mark off four hollows, the superior and inferior occipital foss(K, which 
lodge the posterior cerebral and the cerelJellar lobes. The ridges are 
grooved for venous sinuses. The space where the longitudinal sinus is 
continued into a lateral one, generally the right, lodges the torcidar 
Herophili (wine-press of Herophilus). Below this the vertical ridge is 
sharn, and named the internal occipital crest. 

The condylar portions bear the articular surfaces for the atlas: these 
condyles converge toward the front, are doubly convex, and somewhat 
everted. At the inner side of each is a rough impression for a lateral 
odontoid ligament. Perforating the condyle from within out is the an- 
terior condylar foramen for the hypoglossal nerve and a branch of the 
ascending pharyngeal artery. Immediately above this foramen is a heap- 
ing up of Done designated as the eminentia innominata. Behind the 
condyle is b, posterior condylar fossa : it may be perforated by a foramen 
for the passage of a vein from the lateral sinus ; both fossa and foramen 
are inconstant. External to the condyle is the jugular process, analogue 
of a transverse process : it lies above the transverse process of the atlas, 
and it presents m front the jugular notch, which helps form the jugular 
foramen ; the right notch is usually the larger. The extremity of the 
process presents an irregular facet for union with the temporal bone ; 
this union is osseous at the twenty-fifth year. The upper surface presents 
the end of the lateral sulcus (for the lateral sinus) leading to the jugular 
notch : here the posterior condylar foramen opens if present. On the 
under surface is attached the rectus capitis lateralis muscle. 

The basilar process prmects forward and upward in the naiddle of the 
base of the skull and at the top of the pharynx, increasing in thickness 
and diminishing in width. Superiorly is a basUar groove for the medulla, 
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and at either lateral margin a shallow sulcus for the inferior petrosal 
sinus. Inferiorly in the middle line is the pharyngeal tuberck for apo- 
neurotic attachment of the superior constrictor of the pharynx : on each 
side of it are attached the rectus capitis anticus major and minor muscles. 

The superior border extends on each side from the superior to the 
lateral angle, is deeply serrated for articulation with the parietal bone, 
and forms, by this union, the lambdoid suture. The inferior border 
extends from the lateral to the inferior angle ; its upper half is rough, 
and articulates with the mastoid portion of the temporal, forming the 
rruistooccipital suture; the inferior half articulates with the petrous 
portion of the temporal, forming the petrooccipital suture ; these two 
portions are separated from each other by the jugular process. In front 
of this process is a deep notch, which, with a similar one on the petrous 
portion of the temporal, forms the /oramen lacerum posteriuSy or jugular 
foramen. This notch is occasionally subdivided into two ijarts by a small 
process of bone, and it generally {presents an aperture at its upper part, 
the internal opening of the posterior condyloid foramen. 

The superior ancle is received into the interval between the posterior 
superior angles of the two parietal bones : it corresponds with that part 
of the skull in the foetus which is called the posterior fontanelle. The 
inferior angle is represented by the square-shaped surface of the basilar 
process. At an early period of life a layer of cartilage separates this 
part of the bone from the sphenoid, but in the adult the union between 
them is osseous. The lateral angles correspond to the outer ends of the 
transverse grooves, and are received into the interval between the poste- 
rior inferior angles of the parietal and the mastoid portion of the 
temporal. 

The Parietal Bones. 

The two parietal bones together form the median portion of the roof 
and sides of the skull. Each is roughly quadrilateral, and presents two 
surfaces (external and internal), four borders, and four angles. 

The external surface is convex, smooth, and near its centre is an emi- 
nence, called the parietal eminence or boss. This is very prominent in 
young bones. 

Through or just below this are the superior and inferior temporal lines^ 
I inch apart : to the superior one is attached the temporal fascia, to the 
inferior the temporal muscle ; below it is the temporal surface for origin 
of the temporal muscle. Near the upper border, and | inch (2 cm.) 
from the posterior angle, the parietal foramen is often found. It is for 
the exit of a vein, and usually the entrance of a branch of the occipital 
artery. The sagittal suture between the two parietal foramina is inclmed 
to obliteration. 

The internal surface is concave ; the deepest part is opposite the 
parietal eminence, and is called the parietal fossa. This surface is 
marked by grooves or canals for the menmgeal vessels, which run upward 
and backward from the anterior inferior angle, from the middle and 
posterior portions of the inferior border. A shallow half-groove runs 
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along the superior border, forming with that of the opposite side thd 
channel for the superior longitudinal sinus. In this half-groove is found 
the internal opening of the parietal foramen when it exists. Near the 
upper border of the bone are digital depressions for lodgement of the 
Pacchionian bodies (modified tufta of arachnoid membrane). 

The anterior border, the longest and thickest, is dentat«d to articu- 
late with its fellow of the opposite side, forming the sagittal suture. 
The inferior is divided into three parts : of these, the anterior is thin 
and pointed, bevelled at the expense of the outer surface, and over- 
lapped by the tip of the great wing of the sphenoid : the middle por- 
tion is arched, bevelled at the expense of the outer surface, and over- 
lapped by the squamous portion of the temporal ; the posterior portion is 
thick, and serrated by articulation with the mastoid portion of the tem- 
poral. The anterior border , deeply serrated, is bevelled at the expense 
of the outer surface above and of the inner below ; it articulates with the 
frontal bone, forming the coronal suture. The posterior border, deeply 
denticulated, articulates with the occipital, forming the Uimhdoid suture. 

The anterior superior angle, thin and pointed, corresponds with that 
portion of the skull which in the foetus is membranous and is called the 
anterior fontanelle. The anterior inferior angle is thin and lengthened, 
being received in the interval between the great wing of the sphenoid 
and the frontal. Its inner surface is marked by a deep groove, some- 
times a canal, for the anterior branch of the middle meningeal artery. 
The posterior superior angle corresponds with the junction of the 
sagittal and lambdoid sutures. In the foetus this is membranous and 
forms a portion of the posterior fontanelle. The posterior inferior B.ng\e 
articulates with the mastoid portion of the temporal bone, the occipital. 
It generally presents on its inner surface a small portion of the groove 
for the lateral sinus. 

The Frontal Bone. 

The frontal (frons^ forehead) arches up and back above the orbits, 
forming the fore part of the cranium. It articulates with twelve bones 
— ^the parietals and sphenoid, the malars, the nasals, superior n^axillas, 
lachrymals, and ethmoid. It consists of two portions, a superior ver- 
tical or frontal and an inferior horizontal, and presents three surfaces, 
anterior, inferior, and cerebral which is continuous in the two portions. 

The anterior surface shows the greatest convexity on each side in 
the frontal eminence, separated by a slight depression below from the 
superciliary ridge, just aSove the orbit. In the middle line between the 
two ridges is a smooth surface, the glabrlh (without hair), also called 
nasal eminence. The orbital arch enSs in extremities called the internal 
and external angidar processes : the internal is slightly marked, and 
articulates with the lachrymal bone ; the external is prominent, and 
articulates with the malar. At the iunction of the inner and middle 
third of the arch is the supraorbital notch or foramen for the supra- 
orbital nerve and vessels. The temporal crest springs from the outer 
angular process, and is continuous with the inferior temporal line on the 
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parietal. Inferiorly are two thin horizontal laminae, the orbital plates^ 
forming the roof of the orbits and sepai-ated by the ethnoidod notch. 

Inferior Surface. — The orbital plates are somewhat triangular, with 
their internal margins parallel. Close to the external angular process is 
the lachrymal fossa^ and close to the inner process is the trochlear fossa 
for the pulley of the superior oblique. Between the internal angular 
processes is the nojsal notch^ and from its concavity the nasal process 
projects beneath the nasal bones and nasal processes of the superior 
maxillae and supports the bridge of the nose. On the posterior surface 
of this process are two grooves which enter into the roof of the nasal 
fossae ; between the grooves is a median ridge, the nasal spine^ which 
descends in the septum of the nose above the perpendicular plate of 
the ethmoid. Along the inner margins of the ethmoidal notch are 
irregular depressions forming the roof of cells in the ethmoid. Each 
border is marked inferiorly by two grooves, completing with the ethmoid 
the anterior and posterior internal orbital canals : the anterior transmits 
the nasal nerve from the orbit and anterior ethmoidal vessels ; the pos- 
terior transmits the posterior ethmoidal vessels. The frontal sinus opens 
at the root of the nasal process. It is between the outer and inner 
tables, over the root of the nose and divided by a bony septum. Out- 
side and behind the orbital surface is a rough triangular area for articu- 
lation with the great wing of the sphenoid. 

Cerebral Burfaxx. — ^is forms a large concavity for the anterior 
lobes of the cerebrum. The orbital plates are convex and marked by 
ridges and depressions, and are so thin as to be transparent; these 
plates make an angle of about 60 degrees with the upper part of the 
pone. From the upper margin descends the frontal sulcus, running 
into the frontal crest at the lower margin. At the base of the crest is 
usually a groove converted into the foramen ccecum by the approxima- 
tion of the ethmoid ; this is usually open in children, but blind in 
adults. The sides of this surface present grooves for the meningeal 
vessels. The thin transverse edge bounding the surface behind articu- 
lates with the greater and lesser wings of the sphenoid. 

The border of the vertical portion is thick, strongly serrated, bevelled 
at the expense of the internal table above, where it rests upon the 
parietal bones, and at the expense of the external table at each side, 
where it receives the lateral pressure of those bones ; this border is 
continued below into a triangular rough surface which articulates with 
the great wing of the sphenoid. The posterior border of the horizontal 
portion is thin, serrated, and articulates with the lesser wing of the 
sphenoid. 

The Temporal Bones. 

The temporal bone (tempus, time, as hair first becomes gray in this 
region, indicating age) helps form the side and base of the skull and 
contains the organ of hearmg. It presents three parts — the squamous, 
mastoid, and pyramidal, which includes the petrous and tympanic. It 
articulates with five bones — posteriorly and internally with the occipital, 
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above with the parietal, in front with the sphenoid and malar, and 
below with the inferior maxilla. 

The squamous portion (scale) presents a vertical portion and a 
narrow horizontal portion at the base of the skull. It is limited above 
by an arched border describing two-thirds of a circle. The outer mrfaxx 
is vertical, with a slight convexity, and forms a part of the temporal 
fossa. This portion overlaps the mastoid behind. Above the aperture 
of the ear is a vertical groove for the middle temporal artery. 

The zygoma is connected with the lower and outer part of the squa- 
mous portion : it is broad at its base, with surfaces looking up and 
down ; it then twists on itself, so that it has inner and outer surfaces, 
upper and lower borders. The upper border is thin and longer than the 
inferior, which is short and arched ; the anterior extremity articulates 
with the zygomatic process of the malar bone, overlapping it. The 
zygoma is attached by two roots : the anterior^ continuous with the lower 
border, is a broad convex ridge directed inward, called the eminentia 
articularis. At the junction of this with the zygoma is a tubercle for 
the external lateral ligament of the lower jaw. The posterior root 
prolongs the upper border of the zygoma as the supramastovd crest^ 
which becomes continuous with the lower temporal line ; it is above the 
suture between the squama and mastoid. Between the two roots is the 
glenoid fossa : its articular portion is bounded behind by the post- 
glenoid process, sometimes called the middle root of the zygoma. It is 
strongly developed in some mammals to prevent posterior dislocation 
of the lower jaw. The inferior aspect of the horizontal portion presents 
three districts — the auricular, articular, and zygomatic, from behind 
forward. The auricular part forms the upper concave margin of the 
external auditory meatus and a part of the roof of the external ear. 
The next portion is the glenoid fossa, which is divided into two parts 
by the transverse fissure of Glaser, which is a double clefl. The pos- 
terior part is non-articular, formed by the tympanic plate and lodging 
part of the parotid gland. The anterior part of the fossa is articular, 
bounded behind by the post-glenoid process and in front by the emi- 
nentia articularis ; it is the fossa mandihularis, concavoconvex for the 
condyle of the lower jaw. The first fissure behind the articular fossa is 
the petrosquamous, next comes a narrow projection of the tegmen 
tympani from the petrous, and next the petrotympanic fissure or Gla- 
serian fissure proper : it lodges the slender process of the malleus and 
tympanic branch of the internal maxillary artery. Farther in, and 
external to the Eustachian tube, is the canal of Huguier. by which the 
chorda tympani nerve enters. The outer part of the Glaserian fissure 
is entirely closed. 

In front of the articular eminence, and separated by a slight ridge 
from the temporal surface, is a small triangular vnfra;t€mporaT surfa/^e^ 
entering into the zygomatic fossa. 

The inner svrface of the squamous is concave and presents cerebral 
impressions and meningeal grooves. A narrow horizontal part helps 
form the anterior wall of the tympanum. 
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The superior border is thin and fluted, and overlaps the parietal 
bone. The parietal notch marks the junction of the superior border 
with the mastoid ; the squamomastoid suture passes from this notch to 
the posterior edge of the external auditory meatus. 

'file arUerolriferwr border is thick, and bevelled above continuously 
with the upper border at the expense of the inner surface, below at the 

Fig. 8. 
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Left temporal bone : outer surface. (Gray.) 

expense of the outer — all for articulation with the great wing of the 
sphenoid. 

The mastoid portion (teat-like) is rough for muscular attachment, 
and prolonged down behind the auditory meatus as the mastoid process. 
At tne pjosterior border is the mastoid foramen, sometimes foramina, 
transmitting veins to the lateral sinus and a mastoid artery from the 
occipital ; the foramen is inconstant, and may be in the occipital bone 
or in the mastobccipital suture. On the inner side of the mastoid 
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process is the digastric fossa for attachment of the posterior belly of 
the digastric, and intemsu to this is the s^dcus occipitalis for lodgement 
of the occipital artery. 

The internal surface shows the fossa signwidea^ which is a part of 
the sulcus for the lateral sinus ; the mastoid foramen opens into it A 
section of the mastoid portion shows a number of communicating cells ; 
below in the mastoid process they are developed after puberty and are 
arranged vertically. Above these is the antrum mastoideum, which is a 
horizontal cellular cavity, a part of the middle ear ; its roof and postero- 
lateral wall are formed from the petrous portion, and are continuous with 
the roof and side of the tympanum. Its anteromedian wall belongs to 

Fig. 9. 
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communication of the cavity of the tympanum with the mastoid antrum. 



Section through the petrous and mastoid portions of the temporal bone, showing the 
nicr* -• - - ' ' . ., 



the mastoid. Below it connects with the mastoid cells ; its opening into 
the tympanum is large and on a level with the foramen ovale, so the 
floor of the tympanum passes in front into the Eustachian tube and 
behind into the mastoid antrum. The superior border of the mastoid 
is rough, slopes back, and articulates with the posteroinferior angle of 
the parietal ; the posterior border articulates with the occipital between 
its lateral angle and jugular process. 

The pyramidal portion includes the petrous (stone) and tympanic 
(drum) portions. 

The petrous portion is a four-sided pyramid with its base turned 
out, and its long axis inward, forward, and slightly downward. The 
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axes of the two portions if prolonged would meet at the posterior edge 
of the nasal septum. This portion presents four borders — mperior^ 
inferior^ anterior^ and posterior; and four surfaces — anterointemalj 
poster ointemal, anteroexternal^ and posteroexternal^ also a hose and an 
apex. The haae is concealed in its upper half by the squamous and 
mastoid, and covered below, where these diverge, by the tympanic por- 
tion. The flw>6!x is received into the angle between the great wing of 
the sphenoia and the basilar process, and presents the anterior orifice 
of the carotid canal, and forms the posteroexternal boundary of the 
foramen lacerum. 

The antercyintemal surface is in the middle fossa of the skull, and 
separated from the squamous portion by the fissura petrosquamosa. 
This surface presents a little behind its centre the eminentia arcuata, 
covering the superior semicircular canal ; in front of this is a groove 
passing to the hiatiis Fallopih which leads to the aqueduct of Fallopius ; 
it transmits the lar^e supei^cial petrosal nerve andf the petrosal branch 
of the middle menmgeal artery. Outside this are a groove and small 
foramen for the small superficial petrosal nerve. Near the apex the wall 
of the carotid canal is deficient ; above this is a shallow depression for 
the Gasserian ganglion. Between the petrosquamous fissure externally 
and the hiatus FaUopii and eminence of the superior semicircular canal 
internally, is a thin lamina which roofs in the tympanum and a common 
canal for the Eustachian tube and tensor tympani muscle; it is the 
tegmen tympani^ a process of the petrous. 

The posterointernal surface is in the posterior fossa of the skull, and 
continuous with the inner surface of the mastoid. Near the centre, but 
nearer the upper than the lower border, is a large orifice, the porus 
acusticus mtenins, leading into a canal J- inch (6 mm.) long, which is 
the irUerrud auditory meatfiis ; this is terminated by the lamina anbrosa. 
A transverse ridge, crista falciformis, separates a small superior from a 
large inferior fossa. A faint perpendicular crest divides these into four 
fossae. The facial nen^e enters the aqueduct of Fallopius in the upper 
anterior fossa ; the area crihrosa superior is the perforated part of the 
upper posterior fossa for the auditory nerves going to the utricle, supe- 
rior, and external auditory canals ; below this is the area a-ibrosa media, 
conveying an auditory branch to the saccule : also the foramen singulare, 
for a branch to the posterior auditory canal ; in the lower anterior fossa 
is the tractus sjnram foraminulentus, for the cochlear division of the 
auditory nerve, ending at \)ie foramen centralc cochlear. 

Behind the auditory meatus is a small slit, the opening of the aque- 
duct of the vestibule, transmitting a small artery and vein and lodging a 
process of dura mater which encloses the saccus endolymphaticus ; above 
and between these is a depression or fissure, the subarcuate fossa, which 
extends into the arch of the superior semicircular canal and represents 
the floccular fossa of animals. 

The posteroexternal surface forms part of the base of the skull. 
Beginning at the apex, is first a quadrilateral surface for the origin of 
the levator palati and tensor tympani muscles, the lower aperture of the 
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carotid canal, which is first vertical and then horizontal ; vertically beneath 
the internal auditory meatus is the three-sided opening of the aqueduct 
of the cochlea, which in early life transmits a vein ; next behind is the 
iugular fossa, which forms the jugular foramen when opposite the jugu- 
lar notch of tne occipital. 

In front of the bony ridge, between the carotid canal and jugular 
fossa, is a small foramen for Jacobsons nerve (from the glossopharyn- 
geal) to the tympanic plexus ; this foramen usually splits to give exit to 
the small deep petrosal {caroticotympanicm superior) from the tym- 
panic to the carotid plexus. Externally in the ascending part of the 
carotid oansd is a small foramen for the caroticotympanicus inferior, a. 
sympathetic nerve going from the carotid plexus to the tympanic. On 
the outside of the jugular fossa is a foramen for Arnold's nerve from 
the pneumogastric : its canal runs through the petrous transversely and 
out, and splits into two, an inner to meet the facial canal, ^ inch (5 to 6 
mm.) above the stylomastoid foramen, and the other to open at the 
tympanicomastoid (auricular) fissure. 

fiehind the jugular fossa is the jugular facet, for articulation by 
synchondrosis with the jugular process of the occipital. Externally is 
the styloid process, enclosea between the layers of the vaginal process. 
It gives attachment to three muscles and two ligaments. Between the 
styloid and mastoid processes is the stylomastoid foramen, the end of 
the aqueductus Fallopii, which passes first out and. back over the laby- 
rinth, then in and back, and then down to terminate here : the stylo- 
mastoid artery enters this foramen. 

The anteroexternal surface ia free anteriorly for a short distance, and 
articulates with the greater wing of the sphenoid ; posteriorly it is con- 
cealed by the tympanic plate. 

At the angle between the squamous and petrous portions is the 
opening of a canal, the musculotuoarius, incompletely divided into two 
by a projecting lamella, the cochJearifonn process or septum tubce. The 
upper groove is for the tensor tympani muscle, and the lower is the 
bony wall of the Eustachian tube. This common canal is covered by 
the tegmen, its inner wall is the anteroexternal surface of the petrous, 
and its floor and outer wall are the tympanic plate. The septum tubae 
rarely reaches the opposite wall, and rises from the anterior wall of the 
carotid canal. This wall is made of two thin lamellae with diploe 
between, in which runs the small deep petrosal nerve. The superior 
border is grooved for the superior petrosal sinus, and gives attacnment 
to the tentorium cerebelli. The posterior border presents on its inner 
portion a half-groove for the inferior petrosal sinus, and externally the 
margin of the jugular fossa. From the apex, where a bony projection 
often overhangs the inferior petrosal groove, a fibrous band, the petro- 
sphenoidal ligament, extends to the side of the dorsum sellae, and com- 
pletes a foramen for the inferior petrosal sinus and sixth nerve. The 
anterior border has two parts— an outer, forming the petrosquamous 
fissure, and an inner free portion to form the petrosphenoidal suture. 
The inferior border is largely concealed by the tympanic and petrous 
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portions; near the apex it is indistinct, and here the bone is rather 
three-sided. 

The tympanic portion is beneath the i)etrous and between the mas- 
toid and squamous. At birth it is a ring from which is developed the 
tympanic plate. The thickened outer extremity of this plate is the 
external auditory process^ a curved, uneven lamina forming the anterior 
and inferior wall of the external avditory meatus and tympanum. The 
upper margin of the plate is concealed by the petrous and forms the 
posterior boundary of the fissure of Grlaser. Its lower margin descends 
as a sharp edge, the vaginal process; it is continuous with the inferior 
border of the petrous portion. 

The Sphenoid Bone. 

The sphenoid bone (wedge-like) is placed across the base of the skull 
near its middle, and binds the other cranial bones together. It helps 
form the cavities of the cranium, orbits, and nasal fossae, and has to do 
with six pairs of cranial nerves. It resembles a bat with outstretched 
wings, and consists of a bodv, greater and lesser unngs, and pterygoid 
processes. It articulates with twelve bones, all those of the cranium, 
and five of the face ; posteriorly with the occipital and temporals, 
anteriorly with the ethmoid, palatals, frontal, and malars ; laterally with 
the temporals, frontal, and parietals ; inferiorly with the vomer and 
palatals, and sometimes with the superior maxillae. 

The body is followed into two cavities separated by the sphenoidal 
septum, and opening anteriorly into the upper and back part of the nasal 
fossae behind the superior turbinate bone. 

The superior surface presents in front the ethmoidal spine, articulat- 
ing with the cribrifonn plate of the ethmoid. On either side of this 
siirface is a slight depression for the olfactory lobe, and its posterior 
margin is a transverse ridge — the limbus sphenoidalis. Behmd this, 
on a lower plane, is the optic groove, terminating on either side in the 
optic foramen. Next is the olivary eminence {tuberadum sdlce), and 
next the pituitary fossa, or sella Turcica (Turkish saddle) : it is occa- 
sionally bounded in front by two middle clinoid processes ; behind is a 
square lamina, the dorsum seJloe or dorsum ephippii (back of saddle), 
wnich dopes posteriorly down and back into the basilar groove : this 
slope is the clivis Blumenhachii (Blumenbach's hill). 

The upper angles of this lamella project over the fossa as the poste- 
rior cJinoiavrocesses; the sides are grooved for the sixth pair of nerves. 
The sides oi the body present a winding groove curved like the letter/, 
for the carotid arterv in the cavernous sinus. Behind its commence- 
ment, at the lower lateral angle of the dorsum sellae, is the petrosal 
process of the sphenoid, to fit against the apex of the petrous ; oppo- 
site this, on the other side of the groove, is a tongue-like process, the 
lingula sphenoidalis. 

The posterior surface is quadrilateral, and united to the basilar prop- 
ess by cartilage in early life, and by bone after the twenty-fifth year.^lC 
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The anten'or surface is marked in the middle line by the sphenoidal 
crest, which articulates with the perpendicular plate of the ethmoid. 
On each side of the crest are a mesial and a lateral part : the lateral 
shows half-cells, to be completed by the ethmoid and orbital plate of 
the palatal ; the mesial part is smooth, and gives entrance anteriorly 
into the sphenoidal sinus, and forms part of the roof of the nose. 

The inferior surface presents the rostrum (beak), which continues 
the sphenoidal crest and nts between the alae of the vomer. 

The sphenoidal turbinate bones {spongy hones, conchse sphenoidales, bones of 
Bertin) form a considerable part of the anterior wall of the body of the 
sphenoid. They are curved and triangular, with apex backward. A small 
portion of them sometimes appears on the inner wall of the orbit between 
the ethmoid, frontal, sphenoid, and palate bones. 

Each lateral surface of the body is mostly occupied by the attach- 
ment of the greater wings, except in front a free surface bounds the 
sphenoidal fissure and forms the hindermost part of the inner wall of 
the orbit. 

The small or orbital wings (processes of Ingrassias) extend horizon- 
tally outward on a level with the fore part of the superior surface of 
the body: the extremity of each is pointed and comes almost into 
contact with the great wing. The inferior surface forms the upper 
boundary of the sphenoidal fissure and part of the roof of the orbit. 
The anterior border articulates with the orbital plate of the frontal ; the 
posterior is free, and forms the boundary between the anterior and 
middle fossae of the skull, and terminates internally in the antetnor 
clinoid process. Between this clinoid process and the olivary eminence 
is a semicircular notch in which the carotid groove ends. The optic 
foramen perforates the base of the wing, the parts above and below 
being called its roots. 

The great or temporal wings project out and up from the sides of 
the body ; the back part of each is horizontal and fills the angle between 
the squamous and petrous portions of the temporal ; from its extremity 
projects downward the spinous process. The fore part is vertical and 
three-sided, and lies between the cranial cavity, the orbit, and temporal 



The cerebral mrface is concave, and forms part of the middle fossa 
of the skull. 

The external surface (temporozygomatic) is divided by the infratem- 
poral crest into a lower part looking down into the zygomatic fossa, and 
an upper part looking out into the temporal fossa. 

Tne anterior mrface looks forward and inward, and consists of the 
orbital plate for the external wall of the orbit, and of a.smaller portion 
above the pterygoid process which looks into the sphenomaxillary fossa 
and is perforated by the foramen rotundum. 

The posterior border near the body bounds the foramen lacerum, and 
in its lateral part articulates with the petrous, forming a groove beneath 
for the cartilaginous portion of the Eustachian tube. The actemalbor- 
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cfer, commencing at the spinous process, articulates with the squamous, 
and above it overlaps the anterior inferior angle of the parietal bone. 
In front of this is a triangular surface formed by the upper margins of 
the cerebral, orbital, and temporal surfaces. The anterior margin artic- 
ulates above with the malar ; below this is a free horizontal edge separ- 
ating the zygomatic from the sphenomaxillary surface. Above and inter- 
nally the orbital and cerebral surfaces meet at a shai-p border which 
forms the inferior boundary of the sphenoidal fissure, and often shows a 
bony projection for the lower head of the external rectus. 

The pterygoid (wing-like) processes project downward and forward 
(angle of 110 to 115 degrees) from the junction of the body and great 
wings. Some consider them to rise from two roots, one representmg a 
transverse process, one a rib, and the Vidian canal, the costotransverse 
foramen. Each consists of two plates united in front and diverging 
behind, formms the pterygoid fossa for the origin of the internal ptery- 
goid miiscle. The external plate is broad and extends out and back, and 
gives origin b^ its outer surface to the external pterygoid muscle. The 
mtemal plate is long and narrow, and prolonged below into the hamular 
process (hook-like), round which plays the tendon of the tensor palati, 
muscle. The upper part of the inner plate turns in beneath the body, 
and remains distinct as a slightly raised edge, the vaginal process^ which 
meets the everted margin of the vomer. At the angle of the vaginal 
process with the internal plate is a groove which, with the sphenoidal 
process of the palate, forms the pterygopalatine canal. Posteriorly, at 
the base of the inner plate, is the pteryqoid tubercle, to the inner side of 
and below the Vidian canal : between this and the pterygoid fossa is the 
scaphoid fossa for the origin of the tensor palati muscle. Lower down, 
on the posterior margin of the plate, is the processus tuharitis, which 
supports the cartilage of the Eustachian tube. Between the lower ends 
of the plates is the pterygoid notch, occupied by the pyramidal process 
of the palate bone. 

Fissures and Foramina of the Sphenoid.— Each half presents a 
fissure, four foramina, and a canal. The sphenoidal ^fissure is tne oblique 
interval between the great and small wings, closed externally by the 
frontal bone. It opens into the orbit and transmits the third, fourth, 
ophthalmic division of the fifth, and the sixth cranial nerves, some sym- 
pathetic filaments from the cavernous plexus, the orbital branch of the 
middle meningeal artery, recurrent branch of the lachrymal artery, and 
the ophthalmic vein. Above and to the inside of this fissure is the optic 
foramen, piercing the base of the small wing and transmitting the optic 
nerve and ophthalmic artery. The foramen rotundum pierces the great 
wing below the sphenoidal fissure and transmits the superior maxillary 
nerve. Behind and external to this is the foramen ovale, near the poste- 
rior margin of the great wing, sometimes incomplete : it transmits the 
infenor maxillaiy nerve, the small meningeal artery, and sometimes the 
small superficial petrosal nerve The foramen spinosum pierces the 
great^win^ near the posterior angle, and transmits the middle meningeal 
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From the foramen spinosum projects backward a thin horizontal spheno- 
petrosal lamina^ which reaches the upper border of the Eustachian 
canal on the petrous. 

The Vidian canal pierces the base of the internal pterygoid plate 
anteroposteriorly ; it passes from the foramen lacerum to the spheno- 
maxillary fossa, transmitting the Vidian nerve and vessels. 

A spicule of bone may connect the middle clinoid process (when present) 
with the anterior, forming a caroticoclinoid foramen for the carotid artery. 
Interclinoid ligaments are normally present beneath the dura. The outer 
pterygoid plate may be connected by bone or ligament with the spinous 
process. The foramen of Vesalius for an emissary vein is sometimes present 
on the inner side of the foramen ovale. The canaliculus innominatm is some- 
times present for the small superficial petrosal nerve internal to the foramen 
spinosum. 

The Ethmoid Bone. 

The ethmoid (sieve-like) projects down between the orbital plates of 
the frontal, and enters into the formation of the cranium, orbits, and 
nasal fossae. 

It articulates with thirteen bones — fifteen including the sphenoidal 
turbinates — the frontal, sphenoid, and vomer, the nasals, lachrymals, 
superior maxillae, palatals, and inferior turbinate bones. 

It consists of thin plates enclosing irregular cells — a vertical plate and 
two lateral masses united above by the horizontal cribriform plate. The 
vertical plate forms the upper third of the nasal septum, and presents 
grooves and canals for the olfactory nerves. Its superior border appears 
in the cranial cavity as the crista galli (cock's comb) ; posteriorly this 

Srocess is thin, and anteriorly is broadened into two alar processes, 
etween which is usually a groove completing the foramen caecum with 
the frontal. If the vertical plate be deflected below the cribriform, the 
crista galli is inclined in the opposite direction. The anterior border of 
the plate articulates with the nasal spine of the frontal and with the 
nasal bones ; the inferior border in front with the triangular cartilage of 
the nose, and behind with the vomer ; the posterior margin with the 
sphenoidal crest (see Fig. 9). 

Each lateral mass or labyrinth encloses three sets of spaces— the 
anterior^ middle^ Bud posterior ethmoidal cells : they do not communicate 
with each other. Externally is the paper-like orbital plate, or osplanvm 
(lamina papyracea), closing in the middle and postenor cells: it articu- 
lates in front with the lachrymal, behind with tne sphenoid, above with 
the frontal, and below with the superior maxilla and palate bones. On 
this aspect below the plate is a groove belonging to tne middle meatus 
of the nose : it turns up anteriorly, and is continued by the infundibulum 
through the anterior ethmoidal cells to the frontal sinus; the middle 
cells open into the horizontal part of the groove. The lateral mass in 
front of the orbital plate is covered in by the lachrymal : from this part 
the uncinate process curves back, down, and out, helping to close the 
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orifice of the antrum ; it articulates below with the ethmoidal process 
of the inferior turbinate. 

The imier aspect of each lateral mass is in the outer wall of the nasal 
fossa. Above is a channel, the superior meatus^ passing from behind to 
about the middle of the bone ; it communicates with the posterior cells. 
The plate overhanging it is the superior turbinate process or superior 
spongy hone (concha suprema) ; the space above that is in the roof of 
tne nose. Below the groove is the inferior turbinate process of the 
ethmoid or middle spongtj bone (concha inferior), rolling convexly 
toward the nasal fossa ; it forms the lower border of the lateral mass. 

Two grooves cross the upper margin of the lateral mass, forming 
with the frontal the two internal orbital or anterior and nosterior 
ethmoidal canals. Posteriorly the mass is ankylosed with the spnenoidal 
spongy bone. 

The cribri/orm plate occupies the ethmoidal notch of the frontal. It 
presents the olfactory groove on each side of the crista galli and foramina 
for the olfactory nerves ; the foramina of the middle set are few and are 
simple perforations; in the external and internal sets they are more 
numerous, and are orifices of small canals which subdivide on the ver- 
tical palate and lateral mass. Anteriorly is a fissure close to the base of 
the crista galli, and external to it a notch connecting with the anterior 
internal orbital canal for the passage of the nasal nerve and anterior 
ethmoidal artery from the orbit to the cranium, and thence to the nasal 
fossa. 

THE BONES OF THE FACE. 

The facial bones 9re fourteen in number — viz., the 
Two superior maxillary, Two nasal, 

Two palate, Two lachrymal, 

Vomer, Two inferior turbinated, 

Two malar, Inferior maxillary. 

The Superior Maxillary Bones. 

The superior maxilla is the principal bone of the face, supporting the 
upper teetn of one side, helping to form the hard palate, noor of the 
orbit, floor and outer wall of the nasal fossa. It articulates with nine or 
ten bones — with its fellow, with the nasal, frontal, lachrj^mal. ethmoid, 
palate, malar, vomer, inferior turbinate, and sometimes with the sphe- 
noid at the outer extremity of the sphenomaxillary fissure. There are 
a body and four processes for description. The body is a hollow half- 
cylinder, presenting an external surface subdivided into an anterior and 
a posterior, an internal and a superior ; the processes are nasal, alveolar, 
malar, and palatal. 

The body encloses the antrum of Highmore, which opens into the 
middle meatus of the nose. The anterior or facial surface is marked 
below by eminences corresponding to fangs of the teeth. Internal to 
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the eminence for the canine is the incisor or myrtiYorm fossa ; external 
to it is the deeper canine fossa; above the latter, below the margin of 
the orbit, is the infraorbital foramen. The inner margin of this sur- 
face is cut by the nasal notch, the sharp edge of which is prolonged 
below into the anterior nasal spine. 

The posterior or zygomatic surface looks into the zygomatic and 
sphenomaxillary fossae : it presents two or more apertures of the jpos^c- 
rior dental canals ; below and posteriorly is a rough tuberosity, the maocr 
illai'y tuberosity. At the junction of this surface with the nasal and 
orbital is a small triangular space on which the orbital process of the 
palate rests, the palatine trigone (Henle). 

The internal or nasal surface (see Fig. 10) presents in front the irife- 
rior turbinate crest; below it is the smooth concavity of the inferior 
meatus ; above it a small surface forming the atrium (entry) of the 
middle meatus. Behind thejiasaL-^rocgss is the la^chrymal groove, i 
inch long, inclined down^wd^S^t, t*^i^*^5n4o the inferior meatus ; the 
groove IS converted Ur6^H6^««ii(3j^oO/ft3(^ d/uct by the lachrymal 
and inferior turbinajC*N^Behmd It is the operim^of the antrum; above 
this are small half-dyjar belonging to the middle ethmoidal set. Behind 
the opening of thefaYflrun|?tfiVsii^i5^aflAugh fdr articulation with the 
palate bone, and taversedT^y a groove rurift'iitg down and forward, 
forming with the pSjaiife the posi;&i^i^iS^aliUine/canal, for the posterior 
palatine vessels, anteXjr agd1external^pliktl^^ 

The orbital surface i§Hcia nfflHar a rui-feit ; externally is a roueh sur- 
face for the malar ; internallyis lirstThe lackrymal notch, and behind it 
a pretty straight margin for the ethmoid and orbital process of the 
palate. The posteroexternal border is free and bounds the spheno- 
maxillanr fissure. The infraorbital groove commences well back on 
this surmce, leading to a canal of the same name which opens anteriorly 
at the infraorbital foramen ; from the canal are given off the anterior 
and middle dental canals in the substance of the bone. 

The nasal process projects up, in, and back ; its external surface is 
smooth ; the higher part of the inner surface completes the anterior 
ethmoidal cells ; below this the surface is crossed hy the superior tur- 
binate crest (agger nasi) for the inferior turbinate process of the ethmoid 
(middle spongy bone). The anterior border articulates with the nasal 
bones and above with the frontal ; posteriorly is a continuation of the 
lachrym^ groove, bounded internally by a sharp edge articulating with 
the lachrymal, and externally by a smooth border ; where this border 
joins the orbital surface is the lachrymxil tubercle. 

The alveolar process is thick and hollowed into eight alveoli. The 
malar process is triangular, continuous in front and behind with the 
facial and zygomatic surfaces of the body. Superiorly it is rough for 
the malar ; the inferior border forms a thick buttress opposite the first 
molar. 

The palate process with its opposite forms three-fourths of the hard 
palate. Above it is concave transversely, and forms part of the floor 
of the inferior meatus. Below it is arched, and shows lateral grooves 
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for nerves and vessels : its posterior extremity falls short of that of the 
alveolar arch and the space is filled by the palate bone. The inner 
border rises into a nasca crest which receives the vomer; in front a 
more elevated part is the incisor crest, prolonged into the anterior nasal 
spine. By the side of the incisor crest is a foramen, becoming a groove; 
when the bones are united there is one orifice below, with right and left 
branches above, called the incisor foramina or foramina of Stetson, for 
the transmission of arteries. The lower aperture is the anterior palatine 
fossa; in the middle line, opening into it, are the foramina of Scarpa, 
the lefi nasopalatine nerve passing through the anterior one and the 
right through the posterior. From the anterior palatine fossa are seen 
two sutures passing to the interval between the canine and lateral incisor 
tooth ; the sutures are to be seen in the inferior meatus. They mark 
off the intermaxillary bone, and include the whole thickness of the 
alveolar processes, the nasal spine, and sockets for the incisor teeth. No 
trace of the suture is seen on the facial surface, as an outgrowth, the 
incisor process, fonns the front wall of the incisor sockets. 

The maxillary sinus, or antrum, is irregularly pyramidal ; the base is 
at the nasal surface of the body and the apex extends into the malar 
process. Its aperture is closed in part by the uncinate process of the 
ethmoid, the ethmoidal process of the inferior turbinate, and the maxil- 
lary process of the palate behind ; the lachiymal in front rarely assists. 
The alveolus of the first molar is most prominent in the floor. 



The Palate Bone. 

This bone is L-shaped, and forms the back part of the hard palate 
and the lateral wall of the nose between the superior maxilla and 
internal pterygoid plate. It presents a horizontal, a vertical plate, and 
three processes. It articulates with six bones— its fellow, the superior 
maxilla, the ethmoid, sphenoid, vomer, and inferior turbinate. 

The horizontal plate is thick, of a quadrilateral form, and presents 
two surfaces and four borders. The superior surface, concave irom side 
to side, forms the back part of the floor of the nostril. The inferior 
surface, slightly concave and rough, forms the back part of the hard 
psdate. At its posterior part maj^ be seen a transverse ridge, more or 
less marked, for the attachment of the aponeurosis of the tensor palati 
muscle. At the outer extremity of this ridge is a deep groove con- 
verted into a canal by its articulation with the tuberosity of the superior 
maxillary bone, and forming the posterior palatine canal. Near this 
groove the orifices of one or two small canals, accessory posterior pala- 
tine, may frequently be seen. The anterior border is serrated, bevelled 
at the expense of its inferior surface, and articulates with the palate 
process oi the superior maxillary bone. The posterior border is concave, 
free, and serves for the attachment of the soft palate. Its inner 
extremity is sharp and pointed, and, when united with the opposite 
bone, forms a projecting process, the posterior nasal spine, lor the 
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attachment of the azygos uvulae. The external border is united with 
the lower part of the perpendicular plate almost at right angles. The 
internal border, the thickest, is serrated for articulation with its fellow 
of the opposite side; its superior edge is raised into a ridge which, 
united with the opposite bone, forms a crest in which the vomer is 
received. 

1'he vertical plate is thin ; its nasal surface is divided into two parts 
by the inferior turbinate crest for the inferior turbinate bone ; the middle 
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Palate bone in situ. 

meatus is above it and the inferior below. At the upper part is the 
superior turbinate crest for the middle spongy bone, and above this a 
groove in the superior meatus. The external surface presents above and 
behind a smooth surface, forming the inner wall of the pteryeomaxillary 
fissure, and leads to the posterior palatine groove. In front oi the groove 
the surface is applied to the superior maxilla and sends the maxillary 
process forward, closing in the lower back part of the opening of the 
antrum. Behind the groove the surface articulates below with the 
maxilla and above with the pterygoid process. 
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The pyramidal process or tuberosity juts out behind and fits between 
the j)terygoid plates: it presents posteriorly a smooth middle district 
entering into the pterygoid fossa : internal to it is a groove for the inter- 
nal pterygoid plate, and externally a rough area for the external plate. 
Part of the tuberosity appears in the zygomatic fossa. Inferiorly, close 
to the horizontal plate, are the posterior and external accessory palatine 
canals. 

The orbital process rests on the anterior margin of the vertical plate : 
it has five surfaces, three articular, and two, the superior and external, 
are free. 

The superior surface forms the posterior angle of the floor of the 
orbit ; the external looks into the sphenomaxillary fossa ; the anterior 
articulates with the maxilla, the internal with the ethmoid, and the pos- 
terior with the sphenoid. The process is usually hollow, and completes 
a posterior ethmoidal cell or may open into the sphenoidal sinus. 

The splienoidal process curves up and in from the posterior part of 
the vertical plate ; it has three surfaces : the posterior is in contact with 
the under surface of the body of the sphenoid, and is grooved for the 
pterygopalatine canal; the internal surface looks into the nasal fossa 
and touches the ala of the vomer ; the external looks into the spheno- 
maxillary fossa. 

The splienopalatine notch is between these two processes, converted 
by the body or the sphenoid into a foramen of the same name. 

The Vomer. 

The vomer (ploughshare) is thin and quadrilateral, and placed verti- 
cally between the nasal fossae. The upper and posterior borders, and 
the anterior and inferior, are of nearly equal lengths. It articulates 
with six bones — the sphenoid, ethmoid, two palate, two superior maxillary 
— and with the septal cartilage of the nose. 

Each surface presents a groove leading the nasopalatine nerve to the 
foramen of Scarpa. The superior border divides into two alae, which 
receive the rostrum of the spnenoid between them : each ala meets the 
vaginal process of the sphenoid and the sphenoidal process of the 
palate. 

There are usually three vomerobasilar canals— a median, between ala and 
rostrum for nutrient vessels ; an upper lateral one, between the body of the 
sphenoid and root of the vaginal process, carrying vessels to the sphenoidal 
cells ; a lower lateral one, between the body of the sphenoid and the sphe- 
noidal process of the palate, carrying vessels and nerves from the nasal and 
sphenomaxillary fossse to the upper pharynx. 

The anterior border is grooved in its lower half for the septal cartilage ; 
in its upper half it is ankylosed on one or both sides, usually the right, 
with the perpendicular plate of the ethmoid. At the inferior anterior 
angle is a short vertical edge to fit in behind the incisor crest of the 
maxillae ; firom its upper end a process runs forward in the groove pf 
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the crest, and from its lower end a point may project down between the 
incisor foramina. The inferior border articulates with the nasal crest 

Fig. 11. 
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Vomer in situ. 

of the maxillae and palate bones; the posterior border is rounded, thin, 
concave from above downward, and n-ee, and separates the posterior 
nares. 

The Malar Bones. 

This cheek-bone separates the orbit from the temporal fossa and artic- 
ulates with four bones — the frontal, sphenoid, temporal, and superior 
maxillary. It is quadrangular, with tne angles directed vertically and 
horizontally ; it may be thought of as formed of a triangular orbital 
plate united at a sharp angle to a quadrangular malar plate. The outer 
surface presents a little below the centre the malar tuberosity^ and above 
this the orifice of the malar canal. The inner surface is concave, looks 
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into the temporal and zygomatic fossae, and presents a roughness in front 
and below for articulation with the superior maxilla. The upper angle 
or frontal process is serrated for the external angular process of the 
irontal. The tetnporal border behind this is sinuous and continuous with 
the upper border of the zygoma. 

The posterior angle or temporal process has the zygoma resting upon 
and articulating with it. The posteroinferior border, the masseteric^ 
completes the lower edge of the zygomatic arch ; the anteroinferior 
border, the maanUary^ and a rough part of the inner surface, articulate 



Fig. 12. 




Malar bone in situ. 



with the malar process of the superior maxilla. The orbital border is ex- 
cavated, and forms a great part of the orbital margin, ending internally 
just above or inside the infraorbital foramen. From this the orbital 
process projects back, forming the fore part of the outer wall, and enters 
the external portion of the floor of the orbit, articulating with the great 
wing of the sphenoid and orbital plate of the superior maxillary. On the 
orbital surface are the openings of two canals — the temporal opening on 
the temporal surface, and the waZar opening on the facial : they transmit 
the temporomalar branches of the superior maxillary nerve. 
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The anterior extremity of the sphenomaxillary fissure may be completed 
in one of three ways : by the malar in more than half the cases, by the artic- 
ulation of the sphenoid with the superior maxilla, or by a Wormian bone. 

The antrum of Highmore may extend into the malar. 

The Nasal Bones. 

The two form the bridge of the nose, and each articulates with four 
bones — the frontal, superior maxillary, ethmoid, and its fellow. They 
are narrow and thick above, broader and thinner below. They articu- 
late above with the inner part of the nasal notch of the frontal. 

The inferior border is free, and gives attachment to the lateral nasal 
cartilage : it usually has a small notch near the inner end. The external 
border is longest, and articulates by means of small teeth with the nasal 
process of the superior maxilla. 

The internal border meets its fellow in a somewhat irregular inter- 
nasal suture, which commonly deviates to one side at the upper end. 
Posteriorly the two form a crest which rests from above down on the 
nasal process of the frontal, the vertical plate of the ethmoid, and the 
septal nasal cartilage. The facial surface is convex below and concave 
above, and presents vascular foramina. 

The posterior surface is concave, and a little external to its centre is 
a longitudinal groove for the nasal nerve. 

The Lachrymal Bones. 

The lachrymal, or os unguis^ is a thin scale, like a finger-nail, at the 
anterior and inner part of the orbit. It articulates with four bones — 
frontal, ethmoid, superior maxilla, and inferior turbinate. It presents 
two surfaces and four borders. Its external surface is divided by a ver- 
tical ridge, the lachrymal crest ; in front of it is the lachrj^mal groove, 
and this part is prolonged below as the descending process to articulate 
with the inferior turbinate ; behind the crest the surface is smooth and 
forms part of the orbit, and is produced below into the kamuJar process^ 
which comes forward into the lachrymal notch of the superior maxilla 
and bounds the outer side of the orifice of the nasal duct. The internal 
surface is a depressed furrow completing above some of the anterior 
ethmoidal cells, and below it looks into the middle nasal meatus. 

Of the four borders, the anterior is the longest and articulates with 
the nasal process of the superior maxillary bone. The posterior, thin 
and uneven, articulates with the os planum of the ethmoid. The supe- 
rior, the shortest and thickest, articulates with the internal angular 
process of the frontal bone. The inferior is divided by the lower edge 
of the vertical crest into two parts : the posterior part articulates with 
the orbital plate of the superior maxillary bone ; the anterior portion is 
prolonged downward into a pointed process which articulates with the 
lachr3^mal process of the inferior turbinated bone and assists in the 
formation of the lachrymal canal as described under external surface. 
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The Inferior Turbinated Bones. 
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The inferior turbinate or spongy bone j)rojectslike a shell into the nasal 
cavity, separa-ting the middle from the inferior meatus. Its convexity 
looks in and its lower margin is rolled on itself Its attached margin 
articulates in front with the inferior turbinate crest of the superior 
maxilla, and then ascends abruptly as the lachrymal process to complete 
the lachrymal canal. Behind this, and nearer the back than the front, 
the bone is folded down as the maxiUai-y process^ looking over the 

Fig. 13. 
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f^Hp. turbi- 
n<ited crest. 



Ethmoidal 
process. 




Inferior turbioated bone and lachrymal bone in situ. 

aperture of the antrum, and forming part of its inner wall ; on the 
upper border of this process is the ethmoidal process, which articulates 
with the uncinate of the ethmoid. Posteriorly, the bone is attached to 
the inferior turbinate crest of the palate; the posterior extremity is 
elongated and pointed, the anterior flat and broad. 

The bone articulates with the superior maxilla, lachrymal, ethmoid, 
and palate. No muscle is attached to it. The negro may have four 
turbinate bones. ^ , 
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The Inferior Maxillary Bone (Mandible). 

The lower jaw^ or mandible^ is the strongest bone of the face, and 
articulates with the glenoid fossae of the temporals. It consists of a 
curved horizontal portion or body and two ascending branches or rami. 
The body shows in the median line in front a faint vertical ridge, the 
symphysis of two originally distinct pieces ; this expands below into the 
mental protuberance, which presents a prominence on each side called 
the mental tubercle. The superior or alveolar border is hollowed out 
into sockets for teeth. The inferior border, or base, is thick and 
rounded, and projects beyond the superior. Below the incisor teeth is 
the incisor fossa ; more externally is the mental foramen midway between 
the upper and lower borders, under the interval between the two 
bicuspids : it is the anterior opening of the dental canal. Below the 
foramen the external oblique line runs up and back from the mental 
tubercle to the anterior margin of the ramus behind the teeth. The 
deep surface of the body presents inferiorly near the symphysis an ovsJ 
fossa for the attachment of the digastric muscle ; above it are the men- 
tal spines, the lower being a median ridge for the ffeniohyoid muscles, 
and the upper a pair of tubercles for the geniohyoglossi ; there may be 
four tubercles ( : : ) or two ( • • ) ^r a vertical ridge ( | ) or one promi- 
nence ( • ). Above them a small foramen penetrates the bone, and above 
this a narrow median groove marks the symphysis. Below the mental 
spines, and passing up and back to the ramus, is the internal oblique 
line or mylohyoid ridge, for the mylohyoid muscle and a slip of the 
superior constrictor of the pharj-nx. Above this line is a fossa for the 
suolingual gland, and below it another for the submaxillary. 

The ramus is thinner than the body, and where itsposterior border 
meets the base it forms the slightly everted angle. The external sur- 
face is flat, and near the angle it shows oblique lines for tendinous 
attachment of the masseter muscle. At the centre of the internal sur- 
face, on a level with the crowns of the molar teeth, is the inferior 
dental foramen, leading to the dental canal; the inner margin of the 
foramen is sharp anteriorly, and called the lingula mandibulce. Begin- 
ning at the notch behind the lingula is the mylohyoid groove (sometimes 
a canal), terminating below the hinder end of the mylohyoid ridge. 
Behind and below this is a rough surface for the internal pterygoid 
muscle. On the upper border of the ramus are two processes — the 
condyle for articulation and the coronoid for muscular attachment ; they 
are separated hy the .semilunar or sigmoid notch. The condyle passes 
up from the posterior part of the ramus, supported on a constricted 
neck, on the front of which internally is a depression for the external 

Pterygoid muscle (i inch ; 8 mm.) ; below the articular surface there may 
e an external tubercle for the external lateral ligament. The condyle 
is convex, transversely elongated, and the axes of the two would meet 
at the anterior margin of the foramen magnum. The coronoid process 
passes up from the fore part of the ramus, inclined out and somewhat 
Deak-shaped ; by its apex, sharp margins, upper and anterior part of 
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the external surface, and inner surface, it gives attachment to the tem- 
poral muscle. 

The anterior border of the ramus shows three oblique ridges — an ex- 
ternal one to the end of the external oblique line ; internal to that is a 
groove bounded posteriorly by a ridge passmg from the internal oblique 
fine to the middle aspect of the coronoid ; at the lower part of the groove, 
extending a short distance to the outer side of the alveolus, is the third 
or buccal line. 

The lower jaw consists of a thick shell of compact tissue enclosing caucel- 
loas tissue ; the dental canal in its posterior two-thirds lies close to the inner 
compact layer ; it is prolonged beyond the mental foramen under the canine 
and incisor teeth. There may be two dental canals. The angle of the jaw in 
the adult is about 120 degrees ; in infancy 140 degrees or more ; in old and 
toothless jaws it is increased. These changes are due to development, absorp- 
tion of the alveolar arch, and strength of the masseter muscles. 

The Skull as a Whole. 

The Sutures of the Skull. 

The skull-bones are closely fitted by uneven edges, there being inter- 
posed a little fibrous tissue continuous with the periosteum ; the denta- 
tions are confined to the external table, the edges of the inner table lying 
only in apposition. The lower jaw has a movable articulation, differing 
from the others. The sutures around three sides of the parietal bones 
have special names: between the two is the sagittal, behind them the 
lambdoid, in front of them the coronal. 

All the sutures may be arranged in three groups— a median longri- 
tudinal, a lateral longitudinal, and a vertical transverse. The first con- 
sists of the sagittal, and in the infant the frontal ; the second begins in 
the median line in front, and includes on each side the frontonasal, 
frontomaxillary, frontolachrymal, frontoethmoidal, frontomalar, fronto- 
sphenoidal, sphenoparietal, squamoparietal, and mastoparietal ; the 
third comprises the coronal and sphenosquamous, the lambdoid and 
occipitomastoid, and also the transverse sutures at the base of the skull. 

After about thirty years of age many sutures close, union taking place on 
the inner surface first ; the parts to close first are the sagittal suture between 
th e p arietal foramina and the lower ends of the coronal suture. 

Wormian Bones. — These oasa triquetra, ossa »uturarum, are irregular ossifi- 
cations between cranial bones rarely found in the face. They are usually 
symmetrical, and are most common in the lambdoid suture, occupying the 
place of the superior angle of the occipital bone ; may be at either anterior 
angle of the parietals. They usually include only one plate of the skull. 

The External Surface of the Skull. 

The external surface may be divided into superior, inferior, anterior, 
and lateral regions. 

The superior region extends from the supraorbital margins to the 
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superior curved line of the occiput, bounded laterallj' by the temporal 
lines. It is a smooth, convex surface covered by muscle and aponeurosis. 
The greatest transverse diameter of the skull is at the junction of the 
posterior and middle thirds — viz., 5| inches (140 mm.); the greatest 
longitudinal diameter from the under margin of the frontal bone to the 
external occipital protuberance is 64 inches (170 mm.). 

The anterior region presents the openings of the orbits, the bridge 
of the nose, below that the anterior nasal aperture (apertura pyriformis), 
presenting the anterior nasal spine below. Below the aperture are the 
mcisor fossae of the upper jaw, below the orbits the canine fossae, and 
external to them the malar prominences. The lower jaw completes the 
skeleton of the face with its incisor fossae, mental prominence, etc. 

In a nearly vertical line on either side are three foramina for the exit 
of some part of the three divisions of the fifth cranial nerve — viz. , the 
supraorbital, infraorbital, and mental. There are also the malar foramina 
on the malar bone. 

The orbits are pyramidal fossae, somewhat quadrihedral, with their 
bases turned forward and out ; their inner walls are nearly parallel, and 
their outer walls diverge at nearly right angles to each other. Each is 
formed of seven bones, or eleven for the two — the frontal, sphenoid, 
malar, superior maxillary, lachrymal, ethmoid, and palate. The roof 
of each is formed by the orbital plate of the frontal and small wing of 
the sphenoid ; the ^or by the malar, superior maxilla, and orbital plate 
of the palate ; the inner wall by the nasal process of the superior 
maxilla, the lachrymal, ethmoid, and body of Uie sphenoid ; the outer 
wall by the malar and great wing of the sphenoid. The sphenoidal 
fissure at its inner part occupies the apex of the orbit ; its outer extremity 
lies between the roof and outer wall. 

The optic foramen is internal to and above the fissure. In the angle 
between the external wall and floor is the sphenomaxillaiy fissure^ 
bounded by the palate, superior maxilla, malar, and sphenoid bones ; it 
leads into the sphenomaxillary fossa at its back part and the zygomatic 
fossa at its fore part. Passing forward from the margin of this fissure is 
the commencement of the infraorbital canal. On the inner wall in front 
is the lachrymal groove, leading to the canal of the nasal duct, and 
farther back, between the frontal and ethmoid, are the anterior and 
posterior internal orbital or ethmoidal canals. At the junction of the 
mner and middle thirds of the anterior margin of the roof is the supra- 
orbital foramen or notch. Within the external angular process is the 
lachnmal fossa, and on the outer wall are the temporal and malar 
canals. 

The lateral region of the skull presents from behind forward the 
mastoid portion, the mastoid foramen, the external auditory meatus, the 
glenoid fossa with the condyle of the lower jaw, eminentia articularis, 
coronoid process, and zygomatic arch. Above this arch is the temporal 
fossa^ ana below it, separated by the infratemporal crest, is the zygomatic 
fossa. 

The temporal fossa, occupied by the temporal muscle, is bounded 
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above by the temporal crest of the frontal and the lower temporal line 
of the parietal : the latter runs into the supramastoid crest, and that 
into the zygomatic arch. 

The zygoTnatic or wfratemporal fossa contains a part of the temporal 
muscle, the external and internal pterygoids, the internal maxillary artery, 
and the inferior maxillary nerve. Some of its boundaries are indefinite : 
externally is the ramus of the lower jaw ; superiorly the great wing of the 
sphenoid, showing the foramen ovale and spinosum, also a small part of- 
the squamous portion of the temporal ; anteriorly is the lower part of 
the malar and zygomatic surface of the superior maxilla ; the inferior 
limit is the extremity of the external pterygoid plate and alveolar border 
of the superior maxilla. The inner wall is formed by the external ptery- 

foid plate ; the posterior hmit is the eminentia articularis and posterior 
order of the external pterygoid plate. 

Inferiorly the pterygoid process approaches close to the superior 
maxilla, but is prevented from meeting by the pyramidal process of the 
palate. Above they are separated by the pterygomaxillary fissure^ 
leading into the spheiiomaxilfai'y fossa. Running at right angles to the 
fissure is the sphenomaxillary fissure opening into the orbit. 

The sphenomaxillary fossa is a small triangular space at the angle 
of junction of the above-named fissures, placed beneath the apex of the 
orbit. It is bounded above by the body of the sphenoid, in front by 
the superior maxilla, behind by the base of the pterygoid, and inter- 
nally by the vertical plate of the palate. It has three fissures terminat- 
ing in it — the sphenoidal, sphenomaxillary and pterygomaxillary. It 
communicates with four fossae — the orbital, nasal, zygomatic, and 
middle fossa of the base of the skull; and has opening into it five 
foramina — three from behind, the foramen rotundum, the Vidian, and 
the pterygopalatine canals ; internally is the sphenopalatine foramen, and 
inferiorly the posterior palatine canals, and occasionally the accessory 
posterior palatine canals. 

The external base of the sknU ("base of skull" properly means 
base of the cranium, and does not include the facial bones ; the usual 
description, however, will be followed, and the inferior maxilla included) 
is divisible into three parts — anterior, middle, and posterior. The 
anterior division consists of the palate, alveolar arches, and body of the 
inferior maxilla. It is traversed longitudinally by a median suture, and 
transversely by that between the maxillary and palate bones. In front 
is the anterior palatine fossa, with the four foramina opening into it; 
farther back are the under surface of the tuberosity of the palate, the 
apertures of the posterior and external palatine canals, and the poste- 
rior nasal spine. 

The middle division extends back to the foramen magnum, and is 
called the guttural fossce (relating to the throat). In the mid line is the 
basilar process, and. in front of that the body of the sphenoid covered 
by the alae of the vomer. On each side the petrous portion reaches to 
the extremity of the basilar process, and between the petrous and 
squamous is the back part of the great wing of the sphenoid. In front 
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are the post-erior nares or cJukhub (funnels), separated by the vomer, 
bounded above by the sphenoid, below by the horizontal plates of the 
palate bones, and laterdly by the internal pterygoid plates. On each 
side are the pterygopalatine and Vidian canals, the scaphoid and ptery- 
goid fossse. A line from the external pterygoid plate to the spine of 
the sphenoid separates this surface from the zygomatic fossa : internal 
to i\v& line is the groove for the cartilaginous part of the Eustachian 
tube. Between the apex of the petrous, the basilar process, and the 
sphenoid is the foramen lacerum (this is the only foramen properly 
called "lacerated"). This with the petrobaailar fissure is filled with 
fibrous tissue, and may contain Wormian bones. Passing back and out 
from this is the petrosphenoidal fissure, the styloid and vaginal proc- 
esses, and the stylomastoid foramen : more internally are the anterior 
condylar foramina and the jugular fossa. This fossa is divided into 
three compartments by processes of dura mater. The inferior petrosal 
sinus is in the anterior one, the lateral sinus, some ascending pharyngeal 
and occipital arteries in the posterior one, and the nmth, tenth, and 
eleventh cranial nerves in the middle one. 

Other points have been described with the temporal bone. 

The posterior divmon presents on either side of the foramen magnum 
the occipital condyle, jugular process, occipital sulcus, digastric fossa, 
and mastoid process. Behind the foramen magnum is the tabular part 
of the occipital up to the superior curved line. Into this posterior 
division are inserted all the muscles running up to the skull from the 
ribs, spines, and transverse processes. 

The Interior op the Cranium. 

The interior of the cranium presents impressions for the cerebral 
convolutions. The thickness of the skull-cap, or calvaria, is i to J 
inch. The base of the skull varies in thickness, thinnest at the cribri- 
form and orbital plates, where there is no diploe ; also thin in the 
inferior occipital fossa, in the squama, and glenoid fossa. The inner 
surface of the calvaria is dome-like, formed by the frontal, parietal, 
and occipital bones. It is marked by the superior longitudinal sulcus, 
small meningeal grooves, and Pacchionian fosssD. The only apertures 
are the inconstant parietal foramina. 

The Internal Base of the Skull. 

This surface is divided into three fossae — anterior, middle, and 
posterior. 

The anterior fossa is formed by the orbital plates of the frontal, 
the cribriform of the ethmoid, the small wings and part of the body 
of the sphenoid : it supports the frontal lobes of the cerebrum. It is 
convex laterally, with a slight concavity over the cribriform plate 
excepting where the crista galli stands up separating the olfactory 
grooves. Here are found the foramen caecum, the olfactory foramina, 
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openings of the internal orbital or ethmoidal canals, and the foramen 
for the nasal nerve. 

The middle fossa is on a lower level than the anterior, and consists 
of a median and two lateral parts. The median part is narrow, pre- 
senting the oUvary eminence, the sella Turcica, and limited behind by 
the dorsum sellad. Laterally is the great wing of the sphenoid, the 
squama, and anterointernal surface of the petrous portion. This 
lodges the temporal lobe of the cerebrum, llie foramina present are 
the optic, sphenoidal fissure, foramen rotundum, ovale, spinosum, 
lacerum, and hiatus Fallopii. 

The posterior fossa is deeper and larger than the others, and lodges 
the cerebellum, medulla, and pons. The occipital bone, the petrous 
and mastoid portions of the temporal, posteroinferior angle of the 
jjarietal, and body of the sphenoid enter mto it ' In the centre is the 
foramen magnum, and on each side, in a nearly vertical Une, are the 
anterior condylar foramen, jugular foramen, and internal auditory 
meatus. Behind the jugular foramen is the posterior condylar (if 
present), and higher up the mastoid foramen, both opening mto the 
lateral sulcus. By the mternal auditory meatus the facial and auditory 
nerves, the portio intermedia, and the auditory vessels leave the 
cranium. 

Besides these points mentioned there are grooves for arteries and 
venous sinuses. 

That for the middle meningeal artery commences at the foramen 
spinosum, and passes anteriorly to the great wing of the sphenoid, and 
posteriorly upon the squama and parietal. There is also the groove for 
the internal carotid artery on the side of the body of the sphenoid, the 
groove for the superior longitudinal sinus terminating at the internal 
occipital protuberance, those for the lateral sinuses, and others for the 
superior and inferior petrosal sinuses on the petrous portion. 

The nasal cavities, or the nasal fossae, are placed one on each side 
of a median vertical septum. They open in front by the anterior nasal 
aperture and behind by the posterior nares. They communicate with 
the sinuses of the frontal, ethmoid, sphenoid, and superior maxillarj^ 
bones. They are narrow transversely, especially above. The intetmnl 
toaU, or septumncun, is formed by the perpendicular plate of the eth- 
moid, the vomer, nasal spine of the frontal, crests of the nasal, rostrum 
of the sphenoid, crests or the maxillary, and palate bones. There is an 
angular deficiency in front, filled by the septal cartilage, which usually 
deviates to one side. 

The roof is horizontal in the middle part and sloping in front and 
behind. The middle part is formed by the cribriform plate of the 
ethmoid, the fore part by the nasal and frontal bones, the back part by 
the body of the sphenoid, the ala of the vomer, and sphenoidal process 
of the palate. In the angle formed by the cribriform plate and body 
of the sphenoid is the sphenoethmmdal recess; the sphenoidal sinus 
opens upon its posterior wall. 

The floor is formed by the palate processes of the maxillary and 
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palate bones; it is smooth and concave transversely, and shows the 
orifice of the incisor foramen. The external wall is formed by the 
nasal, superior maxillary, lachrymal, ethmoid, inferior turbinate, palate, 
and internal pterygoid plate ot the sphenoid. The superior and infe- 
rior turbinate processes of the ethmoid and the inferior spongy bone 
overhang the three meatuses. The superior meatus is very short, and 
placed between the superior and inferior turbinate processes: into it 
open in front the posterior ethmoidal cells, and behind the sphenopala- 
tme foramen. The midtUe meatus is above the inferior spongy bone, 
and communicates with the anterior and middle ethmoidal cells, with 
the maxillary sinus or antrum, and in front by the infundibulum with 

Fig. 14. 




OPENING OF MAX- 
LLARY SINUS 



The left nasal fossa, viewed from the middle line, showing the three meatus. 

(Testut.) 

the frontal sinus. The inferior meatus^ longer than the others, lie« 
between the inferior spongy bone and the floor of the cavity; in front 
is the orifice of the nasal duct. 

The air-sinnses communicate with the basal cavities by narrow 
orifices; with the exception of the maxillary sinus (antrum) they are 
not present at birth. In old age they increase in size by absorption of 
neighboring cancellated tissue. The antnim begins to be formed about 
the fourth month. The frontal, ethmoidal, and sphenoidal excavate 
their respective bones in childhood, and at puberty undergo a great 
enlargement. Their purpose may be for resonance. They have Tbeen 
suflSciently described with the different bones. 
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THE BONES OF THE TTPPER EXTREMITY. 

' Shoulder [ gcapula } ' *'^™^"^ shoulder-girdle. 
Arm (brachium), humerus. 
Upper limb, \ Forearm (antebrachium), radius and ulna. 

I carpus. 
Hand (manus) < metacarpus. 
( phalanges. 

THE BONES OF THE SHOULDEB-GIRDLE. 
The Clavicle, 

The clavicle (key) passes out, back, and slightly upward from the sum- 
mit of the sternum to the acromion, and connects the upper limb to the 
trunk. It is curved like the letter /. The inner curve is convex forward, 
and occupies two-thirds of the bone : this part is prismatic. The outer 
third of the bone is concave in front and is flattened from above down. 

The superior surfaces of these two portions are continuous ; the infe- 
rior surfaces are continuous ; the anterior border of the outer portion 
runs into the anterior surface of the inner ; and the posterior border of 
the outer is continuous with the posterior surface of the inner. 

The superior surface is broad externally and largely subcutaneous ; at 
its centre it may present a canal for the supraclavicular nerve ; the sterno- 
cleidomastoid is attached to the inner part. The anterior surface is 
reduced to a rough border on the outer third, where it gives attachment 
to the deltoid, and may present a ddtoid tubercle. The pectoralis major 
is attached to the inner half 

The posterior surface is a border externally to one-third the extent of 
the bone, and gives attachment to the trapezius. In the middle of this 
surface is the orifice of a medullary canal directed outward. (In bones 
having but one secondary centre the medullary artery runs from it. ) 
Internally close to the sternal end this surface gives attachment to a part 
of the sternohyoid muscle. 

The inferior surface is narrow at its sternal end, wideninor out to the 
full width of the bone in its outer third. It shows internally a rough 
impression or costal tuberosity about 1 inch long, for the rhomboid liga- 
ment ; internal to it is a small facet for articulation with the cartilage of 
the first rib; external to it, a groove passing beyond the middle third for 
the subclavius muscle ; the groove may show a longitudinal ridge for an 
intermuscular septum. On the posterior border, at the junction of the 
outer and middle thirds, is the conoid tubercle (scapular tuberosity), and 
passing out and forward from it the trapezoid line. 

The sternal end is thick and projects in an angle downward and back- 
ward, its triangular concavocqnvex surface looking a little downward and 
forward. The scapular end is so bevelled as to rest upon the acromion, 
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the small articular surface looking down and out : this end is normally a 
little higher than the acromion on which it rests. 

The Scapula. 

The scapula is a large triangular flat bone, situated at the posterior 
and lateral aspect of the chest, between the second and seventh ri ds of the 
seventh interspace. Its posterior border is about 1 inch from and jjar- 
allel with the vertebral spines. It is attached to the trunk by the clavicle 
and by muscles, and from it is suspended the humerus. 

The bone consists of a large triangular blade or hody^ and two proc- 
esses, the coracoid and spine, and presents for examination two surfaces, 
three borders, and three angles. The anterior surface^ or venter^ looks 
forward, downward, and inward, and presents the subscapular fossa, 
marked by three or four converging oblique lines, giving attachment to 
tendinous intersections of the subscapular muscle. The deepest part of 
the fossa is the subscapular angle, wnere the bone seems bent on itself, 
so that the thickest part of the muscle is perpendicular to the plane of 
the glenoid cavity, and can act most advantageously. Separated from 
this fossa are two flat surfaces, one at the upper angle and one at the 
lower ; with the line connecting them close to tne vertebral border they 
give attachment to the serratus magnus muscle. 

The posterior surface, or dorsum, is divided by the spine into two 
unequal fossae, the supraspinous B.ndinfra>minous. The supraspinous is 
less than half the size of the infraspinous lossa. It is smooth, concave, 
and broader at its vertebral than at its humeral end, and gives origin 
by its inner two-thirds to the supraspinatus muscle. 

The lower fossa is marked near tne centre by a convexity correspond- 
ing to the concavity of the venter ; on either side of this is a groove, 
the external one being deep and bounded by the axillaiy border. Near 
the inner border are short lines for intermuscular septa of the infra- 
spinatus muscle, which rises from the inner two-thirds and covers the 
outer third. Along the out^r part of this surface is a ridge passing 
down and baek to the inner border, about I inch above the inferior 
angle : it gives attachment to the aponeurosis between the infraspinatus 
and teres muscles. On the upper tnird of the narrow surface between 
this line and the axillary boraer is a groove for the dorsalis scapulae 
vessels : the middle third and part of the upper give attachment to the 
teres minor. Below this, including the inferior angle, is a raised surface 
for the teres major, over which the latissimus dorsi glides or attaches a 
small fasciculus. An oblique line separates the origins of the two teres 
muscles. 

The spine of the scapula is a triangular plate projecting back and up 
from the dorsum. Beginning near the upper fourth of the vertebral 
border, it passes out across the dorsum to the middle of the neck of the 
scapula, and turns forward into the acromion process. The upper and 
lower surfaces are concave and form parts of the two dorsal fossae. It 
has two unattached borders, a posterior subcutaneous one and an 
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exteraal axillary one. The former rises from the vertebral border by a 
triangular surfa<;e, over which a tendon of the trapezius glides as it 
passes to its insertion into a rough tubercle beyond. The rest of this 
border is rough and serpentine, and gives attachment by a superior lip 
to the trapezius, by an mferior lip to the deltoid. The external border 
is short, smooth, and concave, enclosing the great scapular notch. 



Fig. 15. 



SUPEFIIOn ANGLE 



GLENOID FOaSA 




The right scapula, dorsal view. (Testut.) 



The a^omion process projects out and forward over the glenoid 
ssa : it is compressed from a))ove down ; its superior surface is rough, 
subcutaneous, and continuous with the prominent border of the spine. 
Anteriorly on its inner border is an oval articular facet for the clavicle : 
to this border is attached the trapezius, to the outer border the deltoid, 
marked by three or four tubercles for tendinous septa. This outer 
border terminates posteriorly in the acromial angle. The coraco- 
acromial ligament is attached to the apex of the acromion. 

The coracoid process rises at first almost vertically from t^e upper 
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border of the head, compressed firom before backward; it then bends 
at a right angle forward and outward, and is compressed from above 
downward. Superiorly, toward its base, is the origin of the conoid 
ligament, and the trapezoid rises from an oblique line running forward 
and outward from attachment of the conoid hgament on the superior 
surface. The coracoacromial ligament is attached to the outer border, 
the conjoined tendon- of the coracobrachialis and biceps to its apex, and 
the pectoralis minor to its inner border and ac^jacent part of the superior 
surface. The tip of the coracoid is about one and a half inches distant 
from the apex of the acromion. 

The eocternal angle of the scapula is the thickest part of the bone : 
it is called the head, supported on a neck. The head bears the glenoid 
cavity; this is slightly concave, looks outward, forward, and slightly 
upward. It is pyriform, with its narrow end above, and measures If 
inches by IJ inches (40 mm. by 30 mm.) Above it is a supra^lenoid 
tubercle for the long head of the biceps. The "anatomical neck" is 
thej)art just behind the head. 

The superior angle of the scapula is thin and rounded, and gives 
attachment to some fibres of the levator anguli scapulae. 

The inferior angle is thick and rou^h posteriorly for the teres m^jor 
attachment, sometimes the latissimus dorsi. 

The superior harder is shortest, and extends from the superior angle 
down to the coracoid, at the base of which is the suprascapular or 
coracoscapularnotch. 

The auxiliary border is the thickest. Beneath the glenoid fossa is a 
rough tubercle or ridge, infraglenoid, over an inch long, for the long 
head of the triceps. On the ventral aspect of this border is a longitu- 
dinal groove, from the lower part of which the subscapular muscle rises 
in part. 

The vertebral border is the longest, and gives attachment above the 
triangular surface at the apex of the spine to the levator anguH muscle, 
opposite the triangular surface to the rhomboideus minor, and below 
this to the rhomboideus major. 

THE BONE OF THE AKM. 
The Humerus. 

The arm-bone extends from the shoulder to the elbow. It is divisi- 
ble into an upper extremity, including head, neck, great and small 
tuberosities, a snaft, and inferior extremity, which includes condyles, 
epicondyles, and articular surface. The head forms one-third of a 
sphere, but the margin is not a true circle. The head is directed up, 
in, and a little backward, and makes an angle of 140 degrees with the 
shaft. The "anatomical neck " is the slight constriction at the circum- 
ference of the articular siu^ace; the "surgical neck" is below the 
tuberosities. 
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The ffrecU tuberosity is a thick projection starting up from the exter- 
nal surface of the shaft. It is marked above by three facets, the upper 
for the supraspinatus tendon, the next for the infraspinatus, and the 
lowest for the teres minor, which also is attached to the shafl to the 
extent of 1 inch. Internally separated from this tuberosity by the 
tncipitcd groove (intertubercular sulcus) is the small tuberosity^ looking 
forward and inward and giving attachment to the subscapularis. 

The shaft is thick and cylmdrical above, expanded transversely and 
three-sided below. It is divided into external, internal, and posterior 
surfaces by anterior and lateral borders. Superiorly is the bicipital 
groove lodging the long tendon of the biceps and a branch of the ante- 
rior circumflex artery. This groove, descending, is bounded by rough 
margins, the external or pectoral ridge for the pectoralis major muscle, 
and the internal for the latissimus dorsi and teres major muscles. These 
muscular attachments end at the junction of the upper fourth with the 
lower three-fourths. 

The anterior border is the pectoral ridge continued to the coronoid 
depression below. It becomes rounded and smooth below, and gives 
attachment to the brachialis anticus muscle. 

The inner border is the inner bicipital ridge continued to the inner 
condyle, called below the internal supracondylar ridge. About the 
centre of this border is a rough linear mark for the coracobr£u;hialis 
muscle, and just below it the orifice of the medullary canal directed 
downward. 

The external border runs from the back part of the great tuberosity 
to the external condyle. Its centre is traversed by a broad spiral 
groove, which is limited above by the deltoid eminence and below by the 
external sttpracondylar ridge. This ridge gives origin by its upper two- 
thirds to the supinator longus muscle ; nence it is called the supinator 
ridge, which is very large in burrowing animals ; its lower third attaches 
the extensor carpi radialis longior. The posterior lip of either supra- 
condylar ridge is for the triceps, and a middle portion for intermuscular 
septa. The external surf[ice presents near its middle the deltoid emi- 
nence; above this it is smooth and rounded ; below it, it is smooth and 
looks outward and forward, giving attachment to a part of the brachialis 
anticus. 

The internal surface is narrow above, and forms the bicipital groove ; 
near its centre is the insertion of the coracobrachialis. Below this level 
it is smooth, looks inward and forward, and gives attachment to parts 
of the brachialis anticus. 

The posterior surface is twisted, so that its upper part is directed a 
little inward, its lower part backward and outward. It is nearly all 
covered by the external and int/cmal heads of the triceps, which are 
separated by the s{)iral groove running down and out. At the upper 
part of this groove is generally a second medullary foramen for a branch 
of the supenor profunda artery. 

The infericrr extremity is flattened from before backward and curved 
slightly forward. The two condyles include the articular sur%e, sepa- 
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The right humerus, front view. (Testut.) 



rated by a rounded ridge; the inner condyle is five-sixths articular. 
The prominent tuberosities situated on either condyle are the epiayn- 
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dyles, developed from separate centres. The internal epicondyle is the 
more prominent one, is inelined backward, and forms posteriorly a shal- 
low groove foi* the ulnar nerve. It gives attachment to the pronator 
radii teres and the common tendon of the superficial pronatoflexor mus- 
cles of the forearm. . 

The external condyle presents (1) the epicondyle, which gives origin 
to some of the supinatoex tensor muscles of the forearm ; (2) below and 
internal to this on the condyle a small impression for the anconeus ; and 
(3) a pit for the external lateral liganient. 

The inferior articular surface is divided into two parts : the external 
part, rounded and directed forward, is the capitellum for articulation 
with the radius ; it does not extend at all on the posterior surface. In* 
ternal to it is a groove for the inner margin of the head of the radius. 
The internal portion, or trochlea, articulates with the ulna, and extends 
upon the anterior and the posterior surface of the bone ; the external 
border is rounded and corresponds to the interval between the radius and 
ulna. The internal border is thick and prominent. Anteriorly these 
margins are inclined down and inward, posteriorly up and outward, so that 
the groove is obliquely inclined from without mward, and if continued 
would form the thread of a screw. The external part of the trochlea is 
the segment of a sphere, the internal part the segment of a truncated 
cone with base internal ; at the junction of the cone and sphere is the 
groove. 

Above the trochlea posteriorly is the olecranon fossa, above it ante- 
riorly the cororu)id fossa ; the thin plate between them may be perforated 
by the supratrochlear foramen. This occurs more often in the lower 
races of man. Above the capitellum is the radial fossa for the head of 
the radius in flexion. 

The average length of the adult male humerus is 13 inches ; female, 12 
inches. It is nearly one-fifth the height of the individual. The right hume- 
rus with the radius is usually i to I inch longer than the left ; but there is 
no difference at birth. 

The shaft of the humerus is twisted through about 135 degrees. The twist 
is seen at the spiral groove, "groove of torsion," which does not exist in the 
foetus; this allows the hand to serve the purposes of the head and mouth. A 
small hooked supracondylar process is sometimes found about 2 inches above 
the inner epicondyle. 

THE BONES OF THE FOREABM. 
The Ulna. 

This is the internal of the two bones of the forearm. It articulates 
with the humerus, radius, and the triangular articulocartilage at the 
wrist. It presents for examination a shaft and two extremities. 

The upper extremity presents two processes and two articular concav- 
ities. 

The olecramm process forms the uppermost part of the ulna. It 
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or Ri^Dius 



terminates superiorly in front in a beak which overhangs the great sigmoid 
cavity; behind this is a rectangular tuberosity, forming the point of 

the elbow. It has superiorly a 
Fig. 17. quadrilateral surface, transversely 

grooved in front for attachment 
of the posterior ligament of the 
elbow ; behind this it gives attach- 
ment to the tricep. The poste- 
rior surface of the olecranon is 
triangular and subcutaneous, cov- 
ered by a bursa, and continuous 
with the posterior border of the 
ulna. 

The lateral surfaces show ante- 
riorly continuations of the groove 
just mentioned, the inner for the 
posterior portion of the internal 
lateral and the external for part 
of the posterior ligament of the 
elbow. Intenially there is also 
attached a portion of the flexor 
carpi ulnaris; externally the an- 
coneus. The anterior Burface is 
smooth, curved forward above, 
and forms the upper and part of 
the greater sigmoid cavity. The 
inferior surface^ or base, is at- 
tached to the shaft. 

The coronoid process is a rough 
triangular eminence projecting 
forward from the anterior aspect 
of the ulna just below the olec- 
ranon. Its bdse is large and 
firmly united to the shaft. Its 
upper surface is smooth, con- 
cave, forming the inferior por- 
tion of the greater sigmoid cavity 
and the lowest part of the back 
of that cavity. Its apex is bluntly 
pointed, and curved slightly up- 
ward. The under surface is rougn, 
concave, looking downward and 
outward. At the junction of this 
surface with the shaft and ex- 
tending a short distance down 
on the shaft is a rough emi- 
nence, the tubercle of the ulna, for attachment of the upper end of the 
oblique ligament and part of the brachialis anticus ; the main part of this 
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The bones of the right forearm, rear view. 
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muscle is attached to the inner part of the junction of the coronoid and 
shaft. Its external surface presents the lesser sigmoid cavity, and just 
below it a small area giving attachment to a part of the supinator brevis. 
The inner surface is sljghtly concave, and bounded in front by a promi- 
nent margin, terminating above in a rounded eminence. To the eminence 
one head of the flexor sublimis digitorum is attached, to the ridge the 
deep head of the pronator radii teres, and on the surface itself one por- 
tion of the flexor profundus digitorum finds origin. Often a fasciculus 
of the flexor longus noUicis arises from the lower part of this surface. 

The great sigmoid cavity^ articulating with the trochlea, looks upward 
and forward, and is bounded above by the olecranon and below by the 
coronoid processes ; it is concave from above down, and is traversed by a 
longitudinal ridge which is a half-circle. 

A slight constriction is seen across the middle of the cavity. The 
part external to the ridge is broad and convex above the constriction, 
concave in its other subdivisions. 

Continuous with this cavity is the small sigmoid cavity on the outer 
side of the base of the coronoid ; it is concave from before backward, 
with its long axis in the same direction, for the head of the radius. 

The shaft or body tapers from above, is three-sided in its upper three- 
fourths, slender and cylindrical in its lower fourth. The upper three- 
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borders and surfaces. 



fourths is convex backward; it is also convex externally above and 
internally below. The anterior border passes from the inner edge of 
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the coronoid to the front of the styloid : it is thick and rounded, and 
gives attachment to the flexor profundus digitorum, and in the lower 
fourth to the pronator quadratus. 

The posterior border begins below the olecranon, and runs with a 
sinuous curve to the back of the styloid. It is ill defined below and 
subcutaneous throughout, and affords attachment to an aponeurosis 
common to three muscles — ^the flexor carpi ulnaris, extensor carpi 
ulnaris, and flexor profundus. The external or interosseous lx)rder is a 
sharp edge in the middle three-fifths of the shaft. Below it is faintly 
marked. The upper fifth is continued by two lines passing to the 
extremities of the small sigmoid notch ; the posterior Hne is the promi- 
nent supinator ridge^ for the supinator brevis muscle. 

The anterior surface is concave above, and gives origin to the flexor 
profundus digitorum ; the lower third is marked off by the oblique jpro- 
nator rklge^ directed downward and upward, limiting above the origin 
of the pronator quadratus. • Above the middle is a medullary foramen 
directed upward. 

The internal surface is smooth, and gives attachment to the flexor 
profundus digitorum muscle ; it is subcutaneous in the lower third. 

The posterior surface looks outward and backward ; an oblique line 
descending from the supinator ridge to the posterior border at the junc- 
tion of its upper and middle thiros marks off a triangular area for the 
anconeus muscle. The ridge itself gives attachment to the supinator 
brevis. Below this is a longitudinal ridge dividing the surface into a 
smooth inner portion covered by the extensor carpi ulnaris, and an outer 
part giving attachment from above downward to the extensor ossis 
metacarpi pollicis, extensor secundi intemodii poUicis, or extensor longus 
pollicis, and extensor indicis. 

The inferior extremity presents a rounded head; from its inner and 
back part the styloid process projects downward, giving attachment to 
the internal lateral ligament and to the triangular fibrocartilage. Poste- 
riorlv between the head and styloid process is a groove for the tendon 
of the extensor carpi ulnaris. 

The head has two articular surfaces — an inferior one, upon which the 
triangular fibrocartilage plays, and an outer narrow convex one, for the 
sigmoid cavity of the raaius. With the hand supine the styloid process 
proiects at the inner and back part of the wrist : if pronated, the outer 
and fore part of the ulnar head is prominent between the tendons of the 
extensor carpi ulnaris and extensor minimi digiti. 

The Radius. 

The radius is the outer and smaller of the two bones of the forearm. 
It articulates with the humerus, ulna, scaphoid, and semilunar bones, 
andpresents for examination a shaft and two extremities. 

The superior extremity^ or head (eminentia capitata), is disk-shaped. 
On its summit is a shallow depression for the capitellum of the4iumerus. 
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Its circumference is convex, broadest internally, where it rotates in the 
small sigmoid cavity of the ulna within the orbicular ligament. The 
head is supported by a neck^ round and smooth, which presents behind 
a perpendicular ridge for part of the insertion of the supinator brevis. 

The shaft is larger below than above, slightly curved, and convex 
outward and backward. Anterointernally below tne neck is the bicipital 
tuberosity^ rough posteriorly for the insertion of the biceps, and smooth 
in front for a bursa. Below this tuberosity the shaft has three surfaces 
and three borders. 

The anterior border extends from the tuberosity to the base of the 
styloid ; its upper part runs downward and outward to the middle of the 
bone, being called the anterior oblique lihe, and gives attachment to the 
supinator brevis, flexor longus pollicis, and flexor sublimis. The pro- 
nator radii teres is attached at the middle of the border, which from this 
point descends vertically. 

The posterior border runs from the back of the neck to the posterior 
part of the base of the styloid. It is well marked only in its middle 
third. 

The internal or interossexms border becomes prominent below, and at 
its lower part divides into two rid§es which include the margins of the 
sigmoid cavity, analogous to the division of a like border of tne ulna. 

The anterior surface is grooved longitudinally for the flexor longus 
pollicis muscle : at the lower end to the extent of about a quarter of 
the surface is an impression for the pronator quadratus. A medullary 
foramen is above the middle of this surface passing upward. 

The posterior surf ace shows at the junction of the upper and middle 
thirds the posterior oblique line, running downward and outward to the 
posterior margin ; below this the entire width of the surface is attached 
the extensor ossis metacarpi pollicis, and below that, by a long, narrow 
impression contiguous to tne interosseous margin, the extensor primi 
internodii pollicis (extensor brevis pollicis). 

The external surface is convex, and marked near the middle by an 
impression for the pronator radii teres ; above this, on the area between 
the anterior and posterior oblique lines, is inserted the supinator brevis. 

The lower extremity of the radius, broad and quadrilateral, presents 
a carpal articular surface and an ulnar articular surface. The former 
is divided by a line into a quadrilateral inner part for the semilunar, 
and a triangular outer part for the scaphoid. The articular surface for 
the ulna or sigmoid cavity is at right angles to the inferior surface, and 
concave from before backward. To the smooth border between these 
two articular surfaces is attax;hed the base of the triangular fibrocarti- 
lage. Externally the styloid process projects downward. Anteriorly 
a transverse ridge forms the lowest limit of the pronator quadratus 
impression, which is continued into a vertical ridge external to that 
impression ; between this ridge and the scaphoid facet is a triangular 
area for a strong band of the anterior ligament. The external and pos- 
terior aspects are marked by the following grooves from without inward : 
a flat groove for the extensor ossis metacarpi pollicis and extensor 
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primi internodii or extensor brevis pollicis (next descends the styloid 
process) ; a broad groove, subdivided by a slight ridge, for the extensor 
carpi radialis longior and brevior; an oblique narrow groove, directed 
downward and outward, bounded externally by a tubercle^ for the exten- 
sor secundi internodii pollicis (extensor longus pollicis) ; a broad groove 
for the extensor indicis, extensor communis, and extensor minimi digiti. 
Just above the first groove is an impression for the supinator longus. 

THE BONES OF THE HAND. 

The skeleton of the hand consists of three segments — ^wrist-bones, 
bones of the palm, and bones oi' the fingers. 

The carpus, or wrist-bones, are composed of eight short bones 
arranged in two rows : the upper row, from the radial to the ulnar side, 
comprises the scaphoid, lunar (semilunar), pyramidal (cuneiform), ana 
pisitorm ; in the inferior row are the trapezium, trapezoid, os magnum, 
and unciform. 



The Articulations of the Carpal Bones. 
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The metacarpus, or bones of the palm, support the fingers and 
consist of five long, slightly divergent bones, which articulate with the 
carpus as follows : 

The^rs^ metacarpal articulates at its base with one bone. 

The second metacarpal articulates at its base with four bones. 

The third metacarpal articulates at its base with three bones. 

The fourth meta^carpal articulates at its base with four bones. 

The fifth metacarpal articulates at its base with two bones. 

It is interesting that the corresponding metatarsals articulate with 
exactly the same number of bones of the tarsus. ^ j 
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THE BONES OF THE LOWER EXTREMITY. 

The lower limb consists of the haunch or hip, thigh, leg, and foot. 
In the haunch is the hip-bone ; in the thigh the femur ; in the leg the 
tibia and fibula ; at the knee a large sesamoid bone, the patella ; in the 
foot the tarsus, metatarsus, and phalanges. 

THE BONES OF THE PELVIS (PELVIC GIRDLE). 
The Hip-Bones (Ossa Innominata). 

The hip or innominate bone (os coxce)^ with its fellow, the sacrum, 
and coccjrx form the pelvis. This bone is constricted in the middle and 
expanded above and oelow. In early life it is made up of three bones, 
the ilium, pubes, and ischium, and for the sake of description the adult 
bone is said to be made up of these portions. 

The Ilium. 

The ilium {ilium, flank ; ileum, a part of the small intestine) is the 
superior expanded portion, and forms less than two-fifths of the acetab- 
ulum. This portion is limited anteriorly and posteriorly by margins 
which diverge at right armies from each other, and superiorly by the 
arched crest of the ilium, in front the crest is concave inward and behind 
it is concave . outward. It is much wider near its extremities than in its 
middle, and there is often a marked external projection in its anterior 
third. On the crest are external and internal lips and a median ridge. 

The anterior extremity projects as the anterior superior spine ; below 
it is a concavity, the lesser uiac notch, and below that the anterior inferior 
spine. Behind, the projecting extremity of the crest is called the posterior 
suj^erior spine, separated by a small noteh from the posterior inferior 
spine, below whicn is the great sciatic (iliosciatic) notch. 

To the external lip, from before backward, are attached the tensor 
vaginse femoris, external abdominal oblique, latissimus dorsi, and glu- 
teus maximus; and throughout its entire length the fascia lata. To 
the internal lip, from before backward, are attached the transversalis 
abdominalis, quadratus lumborum, and erector spinse, and te that part 
of this lip corresponding to the internal iliac fossa the iliacus and iliac 
fascia. To the middle ridge is attached the internal abdominal oblique 
muscle. The anterior superior spine has attached externally the tensor 
vaginae femoris, in front the sartorius, and internally Poupart's ligament. 
The straight head of the rectus femoris arises from the anterior inferior 
spine of the ilium. 

The external s^irface,^ or dorsum ilii, presents three curved gluteal lines. 
The posterior or superior one commences 2 inches in front of the poste- 
rior superior spine, and curves down and forward to the back part of the 
iliosciatic noteh. The middle gluteal line begins in front about 1 J inches 
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behind the anterior superior spine, and arches back and down to the upper 
part of the notch. Tne inferior gluteal line, less strongly marked, com- 
mences just above the anterior inferior spine, and passes back to the fore 
part of the notch. Behind the posterior line is a semilunar surface, 
rough above for the gluteus maximus; the sickle-shaped space between 
the posterior and middle hnes and iliac crest is occupied by the gluteus 
medius ; the gluteus minimus is between the middle and inferior lines. 

Fig. 19. 
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The right hip-bone, outer surface. (Testut.) 



Just above the acetabulum is an elongated mark for the reflected head 
of the rectus femoris. 

The internal surface is divided into two unequal parts. The antero- 
superior part is much the larger, and is called the iliac fossa, or venter 
ilii. It is concave and smooth, giving attachment to the iliacus muscle, 
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excepting. at its anteroinferior portion. It is separated from the true 
pelvis by the iliac portion of the ileopectineal. 

To the inner side of the anterior inferior spine is a shallow groove, 
the greater iliac notdi^ which lodges the iliopsoas muscle as it passes 
under Poupart's ligament ; the inner boundary of the groove is the ilio- 
pectineal eminence^ naaking the junction of the pubis and ilium. The 
posteix)inferior part is again divided, presenting from below upward 
(1) a smooth curved surface in the true pelvis, giving attachment in part 
to a portion of the obturator intemus, separated from the iliac fossa by 
the iliac portion of the iliopectineal Hue; (2) the auricular surface, for 
articulation with the sacrum ; (3) depressions for the posterior sacro-iliac 
ligament ; (4) a rough surface giving origin to the erector and multifidus 
spinas muscles. 

The Os Pubis. 

The OS pubis forms the anterior wall of the pelvis, and bounds the 
thyroid foramen above and partly in front. It consists of a body and two 
rami. At the inner extremity of the body facing inward is a long oval 
surface marked by transverse ridges or nipple-like processes for articula- 
tion with the opposite bone ; the junction is the symphysis pubis. The 
part passing down and out from the symphysis is the descending ramus; 
the upper part is the superior or ascending ramus ; and the flat portion 
between the rami is the body. The pelvic surface of the body is smooth, 
the anterior surface rough. Anteriorly at the upper extremity of the 
symphysis is the angle; extending out from this on the superior border 
is the crest, terminating in the spiifie. The descending ramus is thin and 
flat, and joins that of the ischium at a point a little more than half-way 
from the body of the pelvis to the tuberosity of the ischium. The 
superior ramus becomes prismatic, ending externally at the acetabulum, 
of which it forms about one-fifth ; its superior border is the pubic portion 
of the iliopectineal line, running from the spine of the pubis to the 
internal aspect of the ihopectineal eminence. The triangular surface in 
front of this line gives origin to the pectineus muscle ; below is the 
obturator cres^ extending from the puoic spine to the margin of the 
acetabulum. Behind the outer part of this crest on the inferior surface 
of the ramus is the obturator groove, directed from behind forward and 
inward. 

The pubic crest gives orif?in to part of the conjoined tendon, the pyrami- 
dalis and rectus abdominis. To the pnbic spine are inserted Poupart's ligament 
and the outer pillar of the external abdominal ring. From the front of the 
pubis, in the angle between the crest and symphysis, arises the adductor longus 
muscle, and below this the adductor brevis and part of the adductor magnus. 
Internal to these the gracilis is attached, and external the obturator externus. 
Posteriorly the pubis gives attachment to the obturator intemus ; above this 
is sometimes a faint line passing from the upper margin of the obturator for- 
amen to the lower end of the symphysis; the levator ani muscle is attached 
to it, and the obturator and rectovesical fasciae. 
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The Ischium. 

The ischium forms the lower and back part of the hip-bone, bounds 
the thyroid foramen below, and forms over two-fifths of the acetabulum. 
It presents a body, and below this a fvherosity continued forward into 
the ramus. The body has three surfaxjes, external, internal, and poste- 
rior, and three borders. 

The external surface helps form the acetabulum : here it is smooth and 
concave ; below this and above the tuberosity is a horizontal groove for 
the tendon of the obturator extemus muscle. 

The internal surface is roughly quadrilateral, slightly concave and 
smooth, and forms part of the wall of the true pelvis. It is limited: 
above by the rid^e marking the junction of the ischium and ilium, in 
. front by the junction with the pubis and by the obturator foramen, and 
behind by the anterior margin of the great sciatic notch. Below it is 
continuous with the tuberosity. It gives attachment to a part of the 
obturator internus muscle. 

The posterior surface is quadrilateral, getting narrow below, and con- 
tinuous with the tuberosity. It is limitea in front by the margin of the 
acetabulum, behind by the posterior margin of the bone ; above it is 
continuous with the ilium, below with the tuber ischii. Below it pre- 
sents a part of the groove for the obturator externus, and supports the 
pyriformis, the two gemelii, and the obturator internus. 

On the posterior border, a little below its middle, is the spine^ pro- 
jecting back and in, and forming the inferior limit of the iliosdatic 
notch. Internally it gives attachment to the levator ani and coccygeus 
muscle, and externally to the gemellus superior. The small sciatic 
notch is between the spine and tuberosity of the ischium. 

The external border is that part of the acetabular rim formed by the 
ischium. The internal border is thin, and forms the outer boundary 
of the obturator foramen. 

The tuberosity presents three surfaces — external, internal, and postero- 
inferior. 

The external surface is continuous above with the groove for the 
tendon of the obturator externus and below with the ramus. In front 
it is limited by the posterior margin of the obturator foramen, and 
externally by a prominent margin which separates it from the postero- 
inferior surface. Close in front of this margin a portion of the quad- 
ratus femoris is attached, while in front of it is a part of the obturator 
externus, and below is the adductor magnus. 

The internal surface is smooth and slightly concave. It is limited : 
in front by the margin of the obturator foramen ; behind and below by 
a sharp ridge for the attachment of the falciform prolongation of the 
great sciatic ligament. 

The postero'inferior surface of the tuberosity presents two lips and an 
intermediate space. The external lip gives attachment to the quadratus 
femoris and adductor masjnus; the inner lip to the falciform portion 
of the great sacrosciatic ligament. The intermediate space is divided 
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into two portions: the anterior part attaches the adductor magnus 
externally and the great sacrosciatic ligament internally ; the posterior 
part has two facets, an upper and outer for the semimembranosus, a 
lower and inner for the biceps and semitendinosus. 

The ramus joins the descending ramus of the pubis at the inner side 
of the thyroid foramen. Its outer surface is rough, and gives attach- 
ment to the obturator externus, adductor magnus, and gracilis. The 
cms penis and transversus peronei are attached to the inner border. 

The dcetabulum, or cotyloid cavity, is cup-shaped, and looks out, 
down, and forward. It is formed by portions of tLe ilium, pubis, and 
ischium. Scant two-fifths is ilium, a little more than two-fifths is 
ischium, and a little more than one-fifth pubis. It is nearly surrounded 
by a prominent rim which presents three depressions — a slight one ante- 
riorly and posteriorly, and the cotyloid notch below. In the lateral and 
upper parts of the cavity is a broad horseshoe-shaped articular surface. 

The central part oi the cup and the notch are depressed (fossa 
acetabuli), and contain fat and the intrarticular ligament (ligamentum 
tei^es or round ligament). This nonarticular surface belongs mostly to 
the ischium. 

The thyroid or obturator f(yram£n (foramen ovale) is internal to and 
below the acetabulum. It is nearly oval in the male, more triangular 
in the female. - It is closed by fibrous membranes, except in the region 
of the obturator groove in its upper margin. 

The Pelvis as a Whole. 

The pelvis (basin) is composed of four bones — two ossa innominata, 
the sacrum, and cocc}^. It is divided into two parts by a plane pass- 
ing through the sacral promontory, iliopectineal lines, and upper border 
of the symphysis. This circle is the mlet or brim of the true pelvis; 
the space above it really belongs to the abdomen, but is called the false 
or upper pelvis. The pelvic outlet presents three large prominences, 
the coccyx and the tuberosities of the ischia. Beneath the symphysis 
and between the puboischiatic rami is the subpubic arch ; behind the 
ischial tuberosities are the sacrosciatic notches. 

Position of the Pelvis. — In the erect attitude, with the heels 
together and toes turned out, the plane of the brim forms an angle of 
60 degrees with the horizontal, that of the outlet 16 degrees. The 
base of the sacrum is about 3J inches above the upper margin of the 
symphvsis, and the tip of the coccyx about J inch above the apex of 
tihe subpuoic arch. The sacrum looks down and forward, and is the 
inverted keystone of an arch, as its pelvic surface is broader than the 
dorsal : it is held in place chiefly by ligaments and by a slight bony pro- 
jection into the iliac articular surface. 

Differences in the Pelvis according to Sex.— In the female the 

bones are more slender and the muscular impressions less marked ; the 

height is less, breadth and capacity greater ; out the false pelvis is rela- 

tivdy narrower than in the male. The sacrum is wider and flatter, less 
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Srominent ; the subpubic arch is wider, about 90 degrees (male is 75 
egrees) : and the space between the ischial tuberosities is greater. The 
thyroid loramen is broader and more triangular in the female, nearly 
oval in the male. 

The sacrum and coccyx have been described as the false vertebrse 
(page 26). 

THE BONE OF THE THIGH. 

The Femur. 

The femur (thigh-bone) is the largest, longest, and strongest bone 
of the skeleton. In the erect position it inclines inward and slightlv 
backward. It is divisible into a superior extremity, including Keaa, 
neck, and two trochanters ; shaft ; and inferior extremity, expanded into 
external and internal condyles and epicondyles. 

The neck extends upward, inward, and slightly forward, being set 
upon the shaft at an angle of 125 degrees. It is compressed from 
before backward, is broad at its base, becomes rounded at its summit, 
and enlarged as it joins the head. It is shorter above and in front than 
below and behind. Posteriorly it usually shows a shallow groove for 
the obturator extemus tendon. Its junction with the shaft behind is 
marked by the posterior intertrochanteric line. The capsule of the hip- 
joint is attached to the neck about half an inch internal to and above 
this line. 

The head is joined to the shaft by the neck. It forms more than 
a half-sphere, and articulates with the acetabulum. A little below and 
behind the centre of its surface is a depression [fossa capitis), the fore 
part of which gives attachment to the intrarticular ligament (liga- 
mentum teres) of the joint. In this hollow are one or two vascular 
foramina. 

The great trochanter (to turn) is a thick process prolonged upward in 
a line with the external surface of the shaft to a level about i or f inch 
below the head. In front it is marked by a broad depression for the 
gluteus minimus. Externally an oblique hne runs downward and for- 
ward, indicating the inferior border of the gluteus niedius insertion. 
Lower down is a horizontal line continued to the tubercle of the femur, 
which is situated in front at the junction of the neck with the great 
trochanter; the tubercle is the meeting-place of five muscles— vastus 
extemus, gluteus minimus, obturator intemus, and two gemelli. Inter- 
nally, at the base of the trochanter and rather behind the neck, is the 
digital fossa, giving attachment to the obturator externus tendon. 
Above and in front of this is the insertion of the obturator intemus and 
gemelli muscles. 

The upper border of the trochanter is narrow, and presents an oval 
mark for the pyriformis. The posterior border is prominent, and con- 
tinuous with tne posterior intertrochanteric line, limiting the neck poste- 
riorly. Above the centre of this line is the tubercle of thejpmaratm, 
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for attachment of the upper part of the quadratus femoris ; sometimes 
a linea quad/rati passes vertically down from the tubercle. 

The s^nall trochanter is a pyramidal eminence projecting inward and 
backward from the posterointernal aspect of the bone at the junction 
of the neck with the shaft. Its apex gives attachment to the lUopsoas 
tendon. 

Anteriorly the neck is separated from the shaft by the anterior 
intertrochanteric line, which is the upper part of the spiral line (does 
not connect the trochanters) ; it commences at the tubercle of the femur, 
and runs down and in a finger's breadth in front of the small trochan- 
ter ; it gives attachment to the capsular ligament, the united crureus and 
vastus intemus muscles. 

The shaft is arched with its convexity forward ; toward the middle 
it is partly cylindrical, and expanded below. It presents anterior and 
lateral surfaces without definite lines of demarcation. All these surfaces 
are covered by the crureus and vasti muscles. Behind, the lateral 
surfaces are separated by the linea aspera. This is a prominent ridge 
extending along the middle third of the shaft, bifurcating above and 
below. The external lip is prolonged up to the great trochanter; its 
upper end is strongly marked for the gluteus maximus, constituting the 
gluteal ridge. The inner lip winds around below the small trochanter, 
merging into the anterior intertrochanteric line and forming the lower 
part of the spiral line ; rising from the inner lip, a third line passes up 
to the small trochanter and gives attachment to the pectineus. 

Inferiorly the two lips are prolonged to the condyles as the internal 
and external supracondylar line^, enclosing the flat popliteal surface of 
the femur. The inner line is interrupted where the femoral vessels lie 
against the bone, and terminates below in the adductor tubercle. Above 
the centre of the linera aspera is the medullary foramen, directed 
upward ; a second may exist near the lower end of the bone. 

To the inner lip of the linea aspera is attached the vastus internus, to the 
outer lip the vastus externus, and diagonally between the two the adductor 
magnus. Between the adductor magnus and vastus externus are the gluteus 
maximus and short head of the biceps ; between the adductor magnus and 
vastus internus are the iliacus, pectineus, adductor brevis, and adductor longus. 
At the lower part of the popliteal space above each condyle is the origin of one 
head of the gastrocnemius, and externally of the plantaris. 

The inferior extremity presents two rounded condyles, united in front, 
but separated behind by the intercondylar notch ; the external is broader 
and more prominent in front, the internal longer and more prominent 
internally. The inner aspect of this condyle and the head of the femur 
face nearly the same direction. 

The inferior surfaces of the two condyles are on the same level in the 
natural position of the femur. Opposite in front of the intercondylar 
notch the whole articular surfax^e is divided by a faint transverse groove 
on either side into three parts — a convex surface on either condyle for 
the tibia and a grooved anterior surface for the patella. 
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The patellar surface is trochlear in form, marked by a vertical hollow 
and two lips ; the external portion is wider, more prominent, and rises 
higher. The tibial surfaces are nearly parallel, but the internal one turns 
outward anteriorly to meet the patellar surface. The exposed lateral 
surface of each condyle presents a tuberosity or epicondyle for ligamentous 
attachment. The external is the smaller : above it is the impression for 
the out«r head of the gastrocnemius ; below and behind it is an obhque 
groove ending inferiorly in a pit from which rises the popliteus muscle ; 
its tendon sinks fully into the groove oiJy when the knee-joint is flexed. 
The inner head of the gastrocnemius rises from the upper part of the 
inner condyle. 

The intercondylar fossa presents two impressions for crucial ligaments : 
that for the anterior ligament is on the posterior part of the inner sur- 
face of the external condyle ; that for the posterior ligament is on the 
fore part of the external surmce of the inner condyle. 

The angle of the neck with the shaft is open in the foetus and child, then 
lessens under the weight of the body, but undergoes no change after growth 
is completed. The upper part of the gluteal ridge may form a third trochanter. 

The Patella. 

The patella, or knee-pan, is a sesamoid bone developed in the tendon 
of the quadriceps extensor cruris. It is somewhat triangular, with its 
apex below. Its anterior surface is convex and striated, and pierced by 
vascular foramina. The superior border is broad and sloped from behind 
downward and forward, and gives attachment to the rectus and crureus 
portions of the quadriceps extensor. 

The posterior surface of the bone presents two vertical and two 
transverse ridges : one vertical ridge is close to the inner margin ; the 
other is distinct and divides the surface into two parts, the external of 
which is the larger and transversely concaVe, the inner smaller portion is 
convex. 

The faint transverse ridges divide the articular surface into an upper 
two-sixths, a middle three-sixths, and a lower one-sixth. In usual ex- 
tension the lower one-sixth is in contact with the femur, in mid-flexion 
the middle three-sixths, and in extreme flexion the upper two-sixths ; also 
in extreme flexion the thin marginal facet is the part in contact with the 
inner condyle. Below the articular surface is a rough triangular area ; 
the hgamentum pat^Use springs from the apex. 

Place the patella upon a plane surface, its apex away from you and its ante- 
rior surface up. It will tip to the side to which it belongs. 
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THE BONES OF THE LEG. 
The Tibia. 

The tibia (flute), or shin-bone, is the inner and anterior of the two 
bones of the leg, and transmits the weight of the trunk to the foot. It 
articulates with the femur, fibula, and astragalus ; has a shaft and two 
extremities. 

The superior extremity, or head, is thick and broad transversely. It 
forms on each a tuberosity. These are continuous in front, but separated 
behind by a notch, the popliteal. 

On the upper aspect of e2M5h tuberosity is a concave articular surface 
for the condyles of tne femur. The internal tuberosity is larger than the 
external, and marked posteriorly and internally close below the articular 
surface by a horizontal groove for the semimembranosus. 

The condylar surface is oval, more hollowed than the external, and 
longer. 

The external tuberosity at the jimction of the anterior and outer 
surfaces forms a prominent tubercle for the insertion of the iliotibial 
band ; below this are often attached a few fibres of the extensor^ longus 
digitorum and of the biceps. At the posterior and under part is a flat 
articular surface for the nbula, looking down, out, and back. The ex- 
ternal condylar surface is nearly circular, concave from side to side, and 
more or less convex from before backward ; it is prolonged a little poste- 
riorly where the popliteus glides. The periphery of each articular sur- 
face is flattened tor the semilunar fibrocartilage. 

Between the condylar parts is an interval which is depressed in front 
and behind for attachment of crucial ligaments, and elevated in the 
middle, forming the spine, the summit of which presents two compressed 
tubercles with an intervening hollow. The depression behind the spine 
is continued into the popliteal notch, which separates the tuberosities 
posteriorly. Anteriorly, at the junction of the head and shaft, is the 
tuberde, or anterior tuberosity, the lower half of which gives attachment 
to the ligamentum patellae. 

The shaft is three-sided, diminishing in size as it descends for about 
two-thirds of its length, and then increasing again. It presents three 
borders and three surfaces. 

The anterior border runs sinuously from the tubercle to the front of 
the inner malleolus; its upper two-thirds is the crest of the tibia, its 
lower third is smooth. It separates the internal and external surfaces. 

The internal border, which is most distinct in the middle third of the 
bone, commences above at the back part of the inner tuberosity, ending 
below at the posterior border of the internal malleolus. It separates the 
internal and posterior surfaces. 

The external border, or interosseous ridge, is thin and sharp in its 
middle portion. It separates the external and posterior surfaces, and 
gives attachment to the interosseous membrane. 
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The internal mrface is convex and nearly subcutaneous. At the inner 
side of the tubercle are the insertions of the gracilis, semitendinosufi, 
and double insertion of the sartorius. Th^ external surface is hollowed in 
its upper two-thirds, where it lodges the tibialis anticus ; below this the 
surface runs forward and is covered by the extensor tendons. The upper 
third of the posterior surface is crossed obliquely by the popliteal or 
oblique line, running down and inward; it gives origin to the soleus. 
Above it is a triangular area occupied by the popliteus ; below it, in the 
middle third of the shaft, is a longitudinal ridge marking oflF two por- 
tions, an inner for the flexor longus digitorum, and an outer for the 
tibialis posticus. Below the oblique line a large medullary canal runs 
downward. 

The inferior extremity is broad from side to side, and projects down- 
ward internally to form the inner malleolus. This malleolus is marked 
posteriorly by a groove for the tibialis posticus tendon, and more exter- 
nally by a depression for the flexor longus poUicis. The external surface 
of the extremity is hollowed for the fibula, and rough for hgaments 
except along the lower border. Below is an articular surface, quadri- 
lateral, concave, narrower behind than in front. It shows a slight 
median elevation separating two lateral depressions. Internally the 
cartilaginous surface is continued upon the mner malleolus. 

The Fibula. 

The fibula (clasp), or peroneal bone, nearly equals the tibia in length ; 
its purpose in the leg is mainly for elasticity, its shaft is convex back- 
ward, and its lower extremity is placed a little in advance of the upper. 

The upper extremity, or head, is prolonged upward at its back part 
into the styloid process; inside this is a facet looking upward, inward, 
and forward for articulation with the tibia ; more externally is a slight 
excavation for the biceps ; the peroneus longus is attached in front and 
the soleus behind. A somewhat constricted part below the head is 
the neck. 

The lower extremity^ or external malleolns, is pyramidal and longer 
than the internal malleolus; internally it shows a triangular, smooth, 
articular surface for the astragalus, and behind this a depression for the 
posterior band of the external lateral ligament. 

Posteriorly is a shallow groove for the peroneus longus and brevis 
tendons. Externally this extremity is convex and subcutaneous. 

The shaft presents four surfaces — anterior, posterior, internal, and 
external ; and four borders — anteroextemal, antero'intemal, postero- 
external, and posterointernal (Gray). 

The anteroextemal harder begins in front of the head and bifurcates 
below to embrace the triangular subcutaneous surface of the external 
malleolus ; this border is between the peroneal and extensor muscles. 

The anterointemal border, or interosseous ridge, is close to the pre- 
ceding and parallel with it in the upper third. It terminates below at 
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the apex of a rough surface just above the articular facet. The attached 
interosseous membrane separates the extensors in front from the tibiaUs 
posticus behind. 

The posteroexternal border commences at the base of the styloid 
process and terminates below in the posterior border of the external 
malleolus. It is directed out above, then back, then slightly inward 
below. It separates the peronei from the flexor muscles. The postero- 
intemcU border, or oblique line, commences inside the head, and ends by 
joining the interosseous ridge in the lower fourth of the bone. 

The anterior surface is very narrow above, broader and grooved 
below ; to it are attached the extensor proprius poUicis pedis (extensor 
proprius hallicis), the extensor longus digitorum, and the peroneus tertius. 

The external surface is directed outward above and backward below, 
and is occupied by the peroneus brevis and longus muscles. 

The internal surface between the anterointernal and posterointernal 
borders is grooved for the tibialis posticus. 

The posterior surface looks backward above and directly inward 
below. Its upper third attaches the soleus muscle; its lower part is 
rough for interosseous ligaments : to the rest of the surface is attached 
the flexor longus poUicis. The medullary canal opens on this surface 
and is directed downward. 

THE BONES OF THE FOOT. 

The tarsus is composed of seven bones— the calcaneum or os calcis, 
and the astragalus, forming the hind-foot, the navicular or scaphoid, 
three cuneiform, and cuboid, forming the fore-foot. 

The Os Calcis. 

The OS calcis (heel) is the largest bone of the foot ; it articulat^ with 
the astragalus above and cuboid in front. The bone presents six sur- 
faces. The posterior extremity, or tuberosity, presents inferiorly two 
tubercles : the inner is the larger. Its posterior surface presents three 
districts — a smooth one above for a bursa, a ligamentous one for the 
tendo Achillis, and a lower convex part for the pad of the heel. The 
part in front of the tuberosity forms a slightly constricted neck. 

The internal surface is deeply concave, and surmounted above by the 
sustentaculum tali (support of the talus — i e., ankle-bone or astragalus) ; 
this projects inward on a level with the upper surface, and is grooved 
beneath for the flexor longus hallicis. The superior surface has two 
articular facets, separated by a groove which runs forward and outward 
for the interosseous ligament. The anterior facet, often subdivided into 
two, is on the sustentaculum, and is concave longitudinally ; the other 
one is convex. At the fore part of the groove is a roughness for the 
extensor brevis digitorum. Behind the articular surfaces is a region 
convex from side to side and concave from before backward ; above it is 
placed adipose tissue in front of the tendo Achillis. 
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The anterior surface is concavoconvex for articulation with the 
cuboid. 

The inferior mrfaxx^ in front of the tuberosity, projects in an anterior 
tubercle with a transverse groove in front, and gives attachment to an 
inferior calcaneocuboid ligament. 

The external surface is usually flat, and presents near the centre a 
tubercle for the middle fasciculus of the external lateral ligament, and 
anteriorly often a jperoneal spine, separating two grooves — the upper for 
the peroneus brevis tendon, the lower for that of the peroneus longus. 

The Astragalus. 

The astragalus (a die), or talus, receives the weight of the body from 
the leg. It articulates with four bones — ^the tibia above and internally, 
the fibula externally, os calcis below, and scaphoid in front. Its long 
axis is forward and inward. The main part is the body, the convex 
anterior portion the /i^ac?, just behind which is the neck. 

The superior articular 8?tr/ace occupies the whole of the upper surface 
of the body and sends a prolongation down on either side. Tne trochlear 
part is convex from below backward, and slightly concave fit)m side to side, 
wider in front than behind ; its outer margin is longer than the inner, 
and curved, while the inner is straight. The inner lateral part is sickle- 
shaped for the internal malleolus ; the outer lateral part is concave and 
triangular, and articulates with the external malleolus. Inferiorly there 
are two articular surfaces for the calcaneum ; the posterior one is con- 
cave, separated by the interosseous groove from the anterior one, which 
is convex. The head articulates anteriorly with the scaphoid ; at the 
lower and inner part, between this and the anterior articulation for the 
OS calcis, is a facet resting upon the inferior calcaneoscaphoid ligament, 
the three forming one continuous surface. 

The posterior mrface is small and narrow, and marked by a groove 
for the flexor longus pollicis. Bounding the groove are two tvberdes, 
the external more prominent and giving attachment to the posterior 
band of the external lateral ligament. 

The metatarsus comprises five bones, whose articulations are noted 
on page 76. 

The phalanges consist of fourteen bones. 

QUESTIONS ON OSTEOLOGY. 

The Bones of the Vertebral Column and Thorax. 

What is the anatomical position ? 

What is the periosteum ? 

How many and what are the classes into which bones are divided? 

The skeleton is composed of what structures? 

How many vertebne are there ? 

How many vertebrae in each region ? 
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Describe a typical vertebra of each regiun. 

By what characteristics may the yertobrsB of the different regions be dis- 
tinffuished ? 

What are the atypical cervical vertebrsB ? 

Of what is the atlas composed ? 
^^hat has become of the body of the atlas? 

Why has the atlas no real spinous process ? 

Describe the atlas. 

What relation does the vertebral artery bear to the lateral mass of the 
atlas? 

Describe the axis. 

How many separate articular surfaces or facets has the axis ? 

What motion takes place between the atlas and axis? 

How does the vertebra prominens differ from the type of its region ? 

What are the atypical dorsal vertebrse ? Describe each. 

What dorsal vertebraa have no articular facets on their transverse processes ? 

In what direction do the articular surfaces of the lumbar articular proc- 
esses look ? 

What is the sacral angle ? 

With what does the sacrum articulate ? 

What ligaments are attached to the sacrum and coccyx ? 

How many true ribs are there ? 

How many false ribs are there ? 

In what direction do the surfaces of the ribs look in front of and behind 
the angle ? 

How many and what structures does the head of a rib articulate with ? 

Describe the first rib. 

What structures pass between the clavicle and the first rib ? 

What structures does the scalene tubercle separate, and which is in front? 

Of how many parts is the sternum composed ? 

What ribs articulate with each, and how ? 

Describe the sternum as a whole. 

The Bones of the Skull. 

Name in order the articulations of the occipital bone. 

Describe the external surface of the occipital, giving muscular attachments. 

What is just in front of the jugular process? 

Where are the internal orifices of the anterior and the posterior condylar 
foramina ? 

What do they transmit ? 

What goes through the foramen magnum ? 

What lodges the occipital sinus ? 

What lies upon the upper surface of the basilar process ? 

Name in order the articulations of the parietal, frontal, temporal, sphenoid, 
malar, nasal, and lachrymal bones. 

Where is the parietal foramen, and what does it transmit ? 

In what general direction do the grooves for the meningeal arteries run in 
the parietal bone ? 

What crosses the internal surface of the posterior inferior angle of the 
parietal ? 

What and where is the parietal boss ? 

What portion of the parietal enters into the formation of the temporal 
fossa? 

Where are the fqntanelles? 
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Between what bordera of what bones is the sagittal suture ? 

Describe the lambdoid and coronal sutures. 

Into what portions is the frontal divided ? 

What external indications are there of the air-sinuses of the frontal? 

What do the internal angular processes articulate with ? 

What does the nasal notch articulate with ? 

What does the nasal spine articulate with ? 

What fills in the ethmoid notch ? 

What do the ethmoidal canals transmit? 

Where is the supraorbital notch ? 

Where is the depression for the lachrymal gland ? 

What is the general shape of the cerebral sur&ce of the orbital plates? 

In what fossa of the skull are they ? 

Describe the groove for the superior longitudinal sinus. 

Into what portions is the temporal bone divided ? 

Describe minutely the articulations of the squamous portion, including the 
glenoid fossa. 

Describe the zygomatic process, giving the direction of its articulation and 
its muscular attachment. 

What is the vaginal process of the temporal, and what is attached to it ? 

What is the direction of the petrous portion of the temporal ? 

What foramina are seen entering it ? 

Where is the depression for the Gasserian ganglion ? 

What does the petrous portion articulate with ? 

What groove marks the internal surface of the mastoid portion of the 
temporal ? 

Describe the mastoid process. 

Describe the styloid process, giving its muscular and ligamentous attach- 
ments. 

Where is and what passes through the stylomastoid foramen ? 

Describe the groove for the lateral sinus. 

Describe the jugular foramen, and tell what it transmits. 

Describe the superior surface of the body of the sphenoid. 

Where are the middle clinoid processes ? 

What passes through the optic foramen ? 

What is the lingnla of the sphenoid ? 

Where is the groove for the cavernous sinus? 

Give the relation of the structures in this groove. 

What are the surfaces of the great wing of the sphenoid ? 

Give the articulation of the orbital plates of the sphenoid in order. 

Name and give the relations of the structures passing through the sphe- 
noidal fissure. 

What structures are attached to the spine of the sphenoid ? 

Name the foramina piercing the greater wing of the sphenoid, and tell 
what they transmit. 

Describe the roots of the lesser wing. 

What does the posterior margin of the lesser wing mark ? 

From what part of the sphenoid do the pterygoid processes arise ? 

What separates the anterior margins of the plates of the pterygoid process ? 

On which plate is the hamular process ? 

To what does the posterior margin of the inner pterygoid plate give 
attachment? 

With what does the rostrum of the sphenoid articulate ? 

Describe the cribriform and perpendicular plates of the ethmoid, giving 
articulations. 
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Which turbinated bones belong to the ethmoid ? 

Describe the lateral masses. 

Give in order the articulations of the os planum. 

Describe the malar, nasal, and lachrymal bones. 

What are the surfaces of the superior maxillary bone ? 

Describe the surfaces of the superior maxilla. 

Into which nasal fossa does the antrum of Highmore open ? 

Where is the apex of this antrum found ? 

What projects into it from below ? 

Give the articulations of the orbital plate of the superior maxilla. 

Describe the infraorbital groove. 

How many teeth are there in each superior maxilla ? 

Describe the palate process of the superior maxilla. 

What is the premaxillary bone ? 

What foramina are in the premaxillary bone, and what do they transmit ? 

Into what fossae does the palate bone enter? 

What are the processes of the palate bone ? 

Describe the palate process of the palate bone. 

What does the vomer separate behind ? 

With what does the vomer articulate ? 

Describe the inferior turbinated bone. 

Into what portions is the inferior maxilla divided? 

Through what iwints does the transverse axis of the temporomaxillary 
articulation pass ? 

What is attached to the lingula of the inferior maxilla — t. c, the process of 
Spyx? 

What are the muscular attachments of the rami, including this process ? 

Describe the nasal fossse, orbital fossae, zygomatic fossse, sphenomaxillary 
fossse, pterygoid fossse, and temporal fossae. ^ 

How many comua has the hyoid bone? 

What are the surfaces of the hyoid bone ? 
- Draw a picture showing the muscular attachments of the hyoid bone. 

The Bones of the Upper Extremity. 

Into what two portions is the clavicle divided ? 

Which aspect of the inner portion is concave ? 

Describe the sternal extremity of the clavicle. 

Describe the clavicle as a whole, giving precisely the muscular attach- 
ments. 

Name the angles of the scapula. 

How much of the posterior surface of the scapula is above the spine, and 
what is it called ? 

Name the margins of the scapula, and tell what is attached to each. 

What is attached just above and what below the glenoid fossa? 

Describe the glenoid fossa. 

What are the borders of the acromion process, and with what are they coii - 
tinuous ? 

In what directions do the surfaces of the acromion process look ? 

Just where does the coracoid process arise ? 

What borders does it present, and what structures are attached to them ? 

What structures are attached to the apex of the coracoid process, and which 
one of them is always internal ? 

What are the surfaces of the humerus? Name and trace its borders. 

What is the direction of the musculospiral groove? 
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What does the anatomical neck separate ? 

Describe the facets for muscular attachment on the greater tuberosity of the 
humerus. 

Describe the head of the humerus. 

Name the muscles attached by the common extensor tendon to the external 
epicondyle (condyle). 

Name muscles with an attachment on the internal epicondyle (condyle). 

Describe the capitellum and trochlear surface. 

What are the surfaces of the radius? 

What surface has the ulna that the radius has not? 

Name the borders of the radius and ulna. 

Describe the extremities of the ulna and radius. 

Why does the ulna not articulate with the cuneiform ? 

Name the muscles having attachment on the radius, stating the position 
and extent of each. 

Into what divisions is the posterior sur&ce of the ulna divided, and what 
is attached to each of these divisions? 

What muscles receive partial origin from the posterior margin of the ulna ? 

Name the tendons which pass over the distal extremity of the radius, and 
point out the grooves for them. 

Name the carpal bones. 

Take each carpal separately and tell in order all the bones articulating 
with it. 

The Bones of the Lower Extremity. 

Of what bones is the os innominatum made up ? 

Describe the crest of the ilium, giving muscular attachments. 

Describe the dorsum ilii. 

Describe the internal iliac surface. 

What portion of the ilium forms part of the true pelvis? 

What structures are attached to the anteroinferior iliac spine? 

Describe the three surfaces of the body of the ischium. 

What is attached to the apex of the spine of the ischium ? 

What are the surfaces of the tuber ischii? 

How is the posteroinferior surface of the tuber ischii subdivided, and what 
are attached to these subdivisions ? 

What fraction of the acetabulum is formed by the ischium ? 

What passes between the spine and tuber ischii ? 

Into what portion is the pubis divided ? 

Describe the body of the pubis. 

Describe the horizontal ramus of the pubis. 

Name, giving relations and extent, the muscular attachments of the ramus 
of the ischium and the descending ramus of the pubis. 

What stretches between the anterior superior iliac spine and the pubic 
spine ? 

In what direction does the head of the femur look ? 

Describe the neck of the femur. 

Where is the digital fossa? 

Describe the greater trochanter, giving muscular attachments. 

What is the direction of the lesser trochanter? 

What is the quadrate line? 

Describe precisely the linea aspera with its muscular attachments. 

What are the surfaces of the femur? 

Describe the lower extremity of the femur. 
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What is the direction of the groove for the popliteus tendon ? 
Describe the patella. 

How may yoa tell to which side a fibula belongs? 
What is the lowermost portion of the fibula called? 
To which border of the fibula is the interosseous membrane attached ? 
What are the surfaces of the tibia ? Give the arrangement of their muscu- 
lar attachments. 

Where is the popliteal notch ? 

Where is the spine of the tibia? 

Describe the tuberosities of the tibia. 

Describe the tubercle of the tibia. 

Describe the distal extremity of the tibia. 

What tendons groove the lower end of the tibia ? ' 

What bones form the ankle-joint? 

Name the tarsal bones, and give the articulations of each. 

What structures does the peroneal spine separate? 

Describe the os calcis. 
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PART II. 

ARTHROLOGY OR THE ANATOMY OF THE 
ARTICULATIONS. 



THE GENERAL STBUGTUBE OF JOINTS. 

Bones, cartilage, ligaments, and synovial membrane enter into the 
formation of ioints. 

The articular portions of bones are enlarged to form a joint of suit- 
able size, and so that muscles passing over the joint can act at a greater 
angle. The layer of bone beneath the cartilage is a compact articular 
lameUa. The cartilage is usually hyaline, may be fibrocartilage or yellow 
elastic tissue. 

The ligaments are mainly white fibrous tissue; some are yellow 
elastic tissue. 

The synovial membrane is like a short wide tube covering the inner 
surface of the ligaments ; its secretion is synovia, 95 per cent, water, 
3.51 per cent, albumin and salts. There are three kinds of synovial 
membrane — articular, bursal, and vaginal. The former in the foetus is 
said to cover the articular cartilages as well as ligaments. 

The bursce are mucous as between integument and bone, and synovial 
between muscles or tendons and bone. 

Vaginal synovial membranes are sheaths for tendons. 

THE CLASSIFICATIONS OF JOINTS. 

ORATS OLASSmCATION OF JOINTS. 

Gray classifies them as synarthrodial^ immovable ; amphiarthrodialy 
mixed ; and diarthrodial, movable. 

vera f dentata— e. g., interparietal. 

(f truel 1 ^^'^** — ^- Sf' > interlrontal. 
KiTue) j limbosa— e. g., frontoparietal, 
notha (squamosa — e, g., squamoparietal. 
(false) jharmonia — e. g.y intermaxillary. 
Schindylesis — e. g. , rostrum of sphenoid and vomer. 
. Qomphosis— e. g., tooth in alveolus. 



Synarthrodial, 
immovable 
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( (1) Surfaces connected by fibrocartilage, not separated 
Amphiarthro- by synovial membrane — e. g,, bodies of vertebrae, 

dial, mixed. \ (2) Surfaces covered by fibrocartilage and i)artially 
lined by synovial membrane — e. g.^ pubic sym- 
physis. 
Arthrodia gliding (not referable to any axis) — e. g.y 

carpal and tarsal articulations. 
Eiiarthrom^ ball-and-socket — e. g.^ shoulder and hip. 
Ginglymvs, hinge — c. g., elbow, knee; no lateral 
Diarthrodial, I motion. 

movable | Trochmdes, or pivot-joint, or lateral ginglymus, a pivot 
within a ring — e. g.^ altoaxoid. 
Condyloid^ ovoid head in elliptical cavity — e. ^., wrist. 
Reciprocal reception^ saddle-shaped — c. ^., carpometa- 
carpal joint of thumb. 

The apposition of Joiat-snrfaceB is am)mplished by 1st, atmos- 
pheric pressure — e. g.^ hip-joint; 2d, synovial fluid; 3d, ligaments to a 
small extent ; 4th, muscles, to the greatest extent. A short muscle may 
act on more than one joint ; the gluteus maximus extends the hip and 
also the knee through fascia lata which overlies the rectus femoris. 

The limitation of joint-motion is due to 1st, extent of articular 
surfaces; 2d, bony contact; 3d, approximation of soft parts; 4th, 
manner of articulation ; 5th, anatomical separation of joint into two, as 
the joints of a vertebra. 



HENLE'S CLASSIFICATION OF JOINTS. 

I. Synarthrodia; II. Diarthrodia. 

I. Synarthrodia — a firm joint ; characteristics are (1) junction along 
the entire extent of the adjacent surfaces by a third tissue ; (2) motion 
is due to the gliding of this tissue ; (3) bones do not touch. 

(a) Synchondrosis, where intervening tissue is remains of embryonal 
tissue, not hyaline, but fibrous or elastic — e. g., (1) petrous portion of 
temporal bone and lugular process of the occipital ; (2) sacroiliac and 
intervertebral articulations; (3) the band may ossify, synostosis— e. g., 
sphenoid and occipital or interfrontal suture ; (4) small space hollowed 
out, so that intervening cartilage is incomplete ; heniiarthrosisy or false 
synchondrosis. 

(b) Syndesmosis, a suture. Fibrous or membranous tissue intervenes 
and motion is practically nil; not an interlocking, as connective tissue is 
interposed, but the union is strengthened by serrations. 

II. Diarthrodia, movable. In development two segments of bone 
will encroach upon a middle portion, so that the opposite articular sur- 
faces come in contact. The enveloping perichondrium becomes perios- 
teum, and ultimately capsular ligament. At the periphery of a concave 
surface may be developed a fibrocartilaginous ring of glenoid ligament. 
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The capsule extends only to the hyaline cartilage, tough externally 
and differentiated internally into synovial membrane. 

There may be only a partial deliquescence of blastema, and two articu- 
lar cavities are formed with interarticular fibrocartilage. Next, the 
bones may be in actual contact by a liquefaction in part of the interven- 
ing substance, forming hemiarthrodia ; the pubic symphysis is usually 
synarthrodial, but in pregnancy there may be a slight liquefaction, form- 
ing a hemiarthrodia! joint. A continued liquefaction produces a diar- 
throdial joint, characterized by (1) direct touch of the opposed surfaces; 
(2) bones covered by articular cartilage ; (3) joint enclosed in a capsule. 
There is no proper synovial sac ; a change occurs on the inner surface 
of the cartilage and capsule to small flat cells ; the synovial fluid fills 
up irregularities and makes better coaptation. Liquefaction may occur 
in such a way as to produce a vertical layer, as the crucial ligaments. 

To classify special joints, various principles of subdivision may be 
emijloyed: (1) coaptation of the bones forming joints; (2) extent of 
surfaces; (3) shape of surfaces. There are no special names given to 
the first variety : joints with non-coaptated surfaces are very numerous ; 
the spaces are fiUed with interarticular cartilages or synovial folds. The 
cartilage may remain fixed or it may move on the joint-socket, and the 
head of a bone move on the cartilage — a sort of double joint, as at the 
temporomaxillary and knee-joints. Almost always the curve of the 
joint-head is of a smaller radius than that of the joint-socket. 

Joints named from the extent of articular surfaces are anmliiarthrmlml 
(arthrodia or gliding of Gray) ; characteristics are (1) suriaces plane or 
nearly so ; (2) extent of surface the same ; (3) firm, dense capsule ; (4) 
motion slight : typical examples are petrooccipital and iliosacral. Joints 
may sometimes change from one variety to another by absorption or 
change in the interarticular tissue. 

Joints named according to shape of the articular surfaces are (1 ) with 
spherical surfaces^ ball-and-socket, arthrodial (enarthrosis, Gray); (2) 
with elliptical mrfacea^ c(mdylarihrosi»^ as radiocarpal ; (3) with saddle- 
shaped surfaces^ carpal joint of thumb ; (4) with cylindrical surfaces: (a) 
hinge-joint, ginglymm^ produced by a cylindrical surface at right angles 
to the shaft ; the cylinder may be grooved or ridged anteroposteriorly ; 
(h) screw-hke joint, as at elbow, where central ridge is not anteroposterior, 
but if continued would form the thread of a screw ; (c) rotation-joint, 
trochoides (lateral gingl3anus of Gray), cyhnder parallel to shaft; (5) 
mixed or ginglymodrthrodial, metacarpophalangeal: lateral ligaments 
control movement in certain directions. 

The motions possible in joints are (1 ) radial, as flexion and extension ; 
(2) rotatory ; (3) circumduction ; (4) gliding. 

Flexion lessens the angles of bones, extension increases that angle. 
All ligaments except the capsular and those within the capsule are 
called axxessory ; strengthening bands of the capsule, and separated 
from it by a layer of connective tissue, are regarded as accessory liga- 
ments. 



7— Anat. 
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THE ARTICULATIONS OF THE TRUNK AND HEAD. 

The articulations of the trunk and head include : 



1. Of the vertebral column. 

2. Of the false vertebrae. 

3. Of rotation vertebrae with 
each other and with occiput : 

[a] atlas with axis ; 
(6) occiput with atlas ; 
(c) occiput with axis. 



4. Of ribs with vertebrae. 

5. Of costal cartilages with ster- 
num and with each other. 

6. Of the sternum. 

7. Of the hyoid bone. 

8. Of the skull. 

9. Of the lower jaw. 



THE ARTICULATIONS OF THE VERTEBRAL COLUMN. 

Articulations of the vertebral column comprise five sets: (1) those 
between the bodies of the vertebrae; (2) between the lamince; (3) be- 
tween the articular ; (4) the spinous ; (5) and the transverse processes. 

The Ligaments of the Bodies. 

Anterior common, posterior common, and intervertebral substance. 

The anterior common ligament extends along the front of the bodies, 
filling the concavities of the vertebrae from axis to sacrum ; it is 
broader below than above, and thicker opposite the front of the body, 
where it is loosely connected, than opposite the intervertebral disk, 
where it is closely connected. It consists of several layers of fibres, the 
superficial set extending from a given vertebra to the fourth or fifth 
below it ; the middle or second set extend between two or three vertebrae ; 
and the third or deep set from one to another. The ligament splits for 
the passage of vessels to the vertebral body. 

The posterior common ligament is inside the spinal canal, along the 

Posterior surface of the bodies, and extends from the axis to the sacrum, 
t is broader above than below, and laterally presents a series of denta- 
tions over the intervertebral disks, and concavities over the centres of 
the bodies, from which it is separated by the venae basis vertebrae. It 
has denser fibres than the anterior ligament, which are similarly divided 
into sets, and attached in a similar manner. 

The intervertebral substances are disks of fibrocartilage placed between 
the bodies of the vertebrae from the axis to the sacrum. They vary in 
size and thickness in the different regions, being thicker behind than in 
front in the lumbar and cervical regions, and uniformly thick in the 
dorsal region. They form about one-fourth of the spinal column or one- 
third of the lumbar region, one-fourth of the cervical, and one-fifth of 
the dorsal. They are connected with the anterior and posterior common 
ligaments, and in the dorsal region with the heads ot ribs. They are 
composed at the circumference of laminae yj^y to ^V ii^ch (i to J mm.) 
broad, of fibrous and fibroelastic tissue and fibrocartilage arranged con- 
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centricaUy one within the other, and surroundine: in the centre a soft, 
pulpy mass. The laminae are not composed of different materials, but 
owe their difference in appearance to the fact that they are obhquely 
placed, crossing each other like an X and the light strikes them differ- 
ently ; some fibres run horizontally. The most external fibres resemble 
those of a tendon. 

Fig. 20. 



ANTtqlQli CCMMOtt 




Vertical section of two vertebrae and their ligaments, from the lumbar region. 

The central part is pulpy, soft, and yellow, containing cells in a fibrous 
matrix : it rises up conically when pressure is removed. The interverte- 
bral disks are compressible, and, according to one set of measurements, 
a man is i inch taller in the morning than at night. 

The Ligaments of the Laminae. 

Those connecting the laminae are the ligamenta mthjlavaj of yellow 
elastic tissue attached to the anterior surface of the lamina above and the 
posterior surface and upper margin of the lamina below. They are an- 
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alogous to the intervertebral substances in front. Each ligament consists 
of two lateral portions, which commence on each side of the root of 
either articular process and pass to the convergence of the laminae. 
They do not exist between the occiput and atlas, atlas and axis ; they 
take the place of active material and help muscles puU back the flexed 
column. 

The Ligaments of the Processes. 

The ligaments of the articular processes are capsular^ thin, loose sacs 
attached to their margins and completed internally by the ligamenta 
subflava. They are lined by synovial membrane. 

The interspinous ligaments are thin and membranous, interposed 
between the spinous processes, each extending from near the root to 
the summit of each spinous process. They are slightly developed in 
the neck, narrow in the dorsal region, and thicker in the lumbar. 

The supraspinous ligament is a strong cord connecting the apices of 
the spinous processes down from the seventh cervical. Its most super- 
ficial fibres connect three or four vertebrae and its deepest neighboring 
vertebrae. 

The ligamentum nnclise continues the supraspinous ligament up- 
ward in the neck, and is attached to the external occipital protuberance. 
In the human subject it is only an intermuscular septum between the two 
trapezii. A fibrous slip is given off from its anterior surface to each 
cervical spinous process. 

The intertransverse ligaments are interposed between the transverse 
processes. They are scattered fibres in the cervical region, rounded cords 
m the dorsal, and membranous in the lumbar. 

The Movements of the Spinal Column. 

The movements of the spinal column are flexion, extension, lateral 
movement, circumduction, and rotation — all on three axes, one transverse, 
one anteroposterior, and one vertical. Flexion is the freest of all move- 
ments ; it compresses the disks in front and stretches the posterior com- 
mon ligament and ligamenta subflava. Extension is not marked, and is 
limited by the anterior common ligament and spinous processes. 

Flexion and extension are most fr^e in the lumbar region and least 
in the upper dorsal ; extension is greater in the neck than flexion. Lat- 
eral movement is most fi^e in the cervical and lumbar regions, limited 
by the approximation of transverse processes. Gircnmdnction is limited. 
Rotation is free in the upper dorsal and absent in the lumbar region. 
So the cervical region enjoys the greatest extent of each variety : the 
dorsal has greatest rotation, while the lumbar has none. The head and 
trunk may DC turned through 180 degrees on either side, head and neck 
through 79 degrees — three-fifths of it is between atlas and axis ; back 
and loins through 28 degrees ; and in joints below this through 73 degrees. 

The movements are due largely to the shape of the diski, which limit 
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the extent of motion, but not the direction ; it is proportional to their 
height and inversely as their area. 

The vertebral articulations are supplied by the sjjinal nerves in each 
region ; by the vertebral and ascending cervical arteries in the neck, the 
intercostal and lumbar below. 

THE LIGAMENTS OF THE FALSE VEBTEBBiB. 

The ligammtum sdcrococcn/geum articulare connects the comua of the 
sacrum and coccyx. The liqamentum sacrococcygeum anterior is the 
analogue of the anterior vertebral. The lateral sacrococcygeal ligaments 
correspond to the anterior costotransverse, passing from the lateral edge 
of the sacrum to that of the coccyx. The deep posterior sacrococcygeal 
ligament corresponds to the posterior common, and receives strengthen- 
ing bands from the dura mater of the cord. The superficial sacro- 
coccygeal closes in the lower opening of the spinal canal, passing from 
the arch of the last sacral to the periosteum of the coccyx. This liga- 
ment may spUt below, leaving a median cleft. 

THE ABTICULATIONS OF THE BOTATION-VEBTEBRiE. 
The Articulations of the Axis and Atlas. 

The ligaments connecting the atlas and axis are two anterior atloaxoid, 
the posterior atloaxoid, transverse, and two capsular. The two anterior 
atloaxoid (anterior obturator) comprise a superficial rounded cord in the 
median line, a continuation up of the anterior common ligament to the 
occiput, and a deeper portion on either side from the anterior arch of 
the atlas to the base oi the odontoid and front of the body of the axis. 
In front of them are the recti capitis antici majores muscles. 

The posterior atloaxoid (posterior obturator) ligament is broad and 
thin, connecting the posterior arches of the two bones and supplying the 
place of the ligamenta. subflava ; it contains a little elastic tissue. Behind 
it are the inferior oblique muscles. 

The transverse or crudform ligament passes across the ring of the 
atlas behind the odontoid. It holds the odontoid in place, but not with 
such firmness as is often described ; it is broad and nim in the middle, 
and in it is often developed a cartilaginous nodule ; on each side it is 
attached to the lateral mass of the atlas. A small process passes up 
(superior crus) from its upper border to the basilar process, and another 
down (inferior cms) to the root of the odontoid posteriorly. 

The capsular ligaments are thin and loose, strongest in fix)nt and 
externally; there is also a capsule for the anterior odontoatloid articu- 
lation. The synovial membranes are four in number — one for each 
capsular ligainent, one for the anterior articular surface of the odontoid, 
and one for its posterior surface, a sort of bursa which may communi- 
cate with the occipitoatloid joints. The atloaxoid joint possesses great 
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mobility, the greater part of the rotation of the head occurring here, 
and none in the occipitoatloid joints. When the bones are covered by 
articdar cartilage, a sagittal section shows a convexity upon a convexity. 
With the head equipoised and eyes to the front, the muscles are at rest 
and ligaments tense. When the head is rotated the point of the atlas 



Fig. 21. 




Occipitoaxial and atlantoaxial ligaments. Posterior view, obtained by remoYing 
the arches of the vertebrse and the posterior part of the skull. 

sinks down off the axis and a part projects ; otherwise an already tense 
ligament would become more tense in rotation did not the points of 
attachment approach each other. 

The spinal column is connected to the cranium by ligaments from the 
occiput to the atlas, from the occiput to the axis. 

The Articulations of the Occiput and Atlas. 

There are two anterior occipitoatloid ligaments (anterior obturator), 
a posterior^ two lateral^ and two capsular. 

The superior anterior occipitoatloid continues the anterior common 
and superficial atloaxoid ligaments upward to the basilar process. The 
deep ligament is thin, and passes from the anterior margin of the 
foramen magnum to the anterior arch of the atlas ; behind it are the 
odontoid ligaments. 
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Theposterior occipitoatloid (posterior obturator) is membranous and 
blendea with the dura mater of the cord ; it passes from the posterior 
margin of the foramen magnum to the posterior arch of the atlas. 
Laterally, it is pierced by the vertebral artery and suboccipital nerve. 

The lateral ugamente are fibrous bands passing from the transverse 
processes of the atlas up and in to the jugular processes of the occipital 
bone. The capsular ligaments are loose, and enclose a synovial mem- 
brane, which usually communicates with that between the posterior 
surface of the odontoid and transverse ligament. 

The movements in the joint are flexion and extension, a nodding 
movement through about 45 degrees ; there is a slight lateral motion. 

The Ligaments Connecting the Occiput and Axis. 

There are the occipitoaxoid and three odontoid. To expose these 
the spinal canal must be opened. The occipitoojxoid ligament prolongs 
the posterior common ligament to the front of the foramen magnuna, 
and there blends with the dura. This is the broad ligament of the axis 
(ligamenta lata), and shows three sets of fibres : the posterior blends 
with the dura, the next is the continuation of the posterior common, 
and the most anterior or deepest set is confined to the back of the odon- 
toid and body of the axis ; tnis deepest layer also joins the upper part 
of the posterior surface of the transverse ligament, and is called the 
superior appendix of the transverse ligament. A bursa is often between 
the broad and the transverse ligament. 

From either side of the apex of the odontoid process an alar or 
check ligament passes up and out to the inner side of the condyle of the 
occiput. They limit the extent of rotation. From the apex of the 
odontoid a middle band passes to the front of the foramen magnum, 
the "suspensory" ligament, but it suspends nothing. 

Should a section be made from behind forward just above the atlas, 
the knife would divide these ligaments in order : the ligamentum nuchae, 
the posterior occipitoatloid (then the spinal cord), the occipitoaxoid, the 
superior cms of the transverse, the odontoid, the deep and superficial 
anterior occipitoatloid. 

Nerves of these joints are from the suboccipital and second cervical ; 
arteries are from the vertebral. 



THE ARTICULATIONS CONNECTINa THE BIBS WITH 
THE VEBTEBB^. 

There are two sets : (1 ) connects heads of the ribs with the bodies ; 
(2) connects necks and tubercles with the transverse processes. 

SI) Anterior costovertebral or stellate^ capsular^ mterarticular. The 
ate consists of three bundles of fibres radiating from the head of 
the rib ; the upper bundle passes to the vertebra above, the lower to the 
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vertebra below, and the middle to the intervertebral substance. The 
first rib articulates with one vertebra, sends up a slip to the seventh 
cervical, a middle one to the first dorsal, but not a lower one ; there is a 
similar arrangement with the eleventh and twelfth ribs. On the under 
edge of the stellate ligament a deep fasciculus passes from the side of 
the body to the under surface of the head of the rib. 

The stellate ligament is continued into the cervical and lumbar 
regions; a slip from a next higher vertebral body and one from the 
adjacent intervertebral disk or body run to the root of the transverse 
process. 

The capsular ligament is a loose bag, most distinct above and below, 
and firmly connected with the stellate figament. 

The interarticular ligament is a flat horizontal band of fibres passing 
from the intervertebral substance to the crest on the head of the rib ; 
it divides the joint into non-communicating cavities, each lined by a 
separate synovial membrane. The first, eleventh, and twelfth ribs do 
not possess this ligament. 

(2) Articulations of necks and tubercles with the transverse proc- 
esses — superior, middle (interosseous), and posterior costotransverse and 
capsular ligaments. 

The superior ligaments are two in number : Ihe anterior passes from 
the upper border of the neck of each rib up and out to the lower border 
of the transverse process and neck of the rib above. Its inner border 
completes an aperture between it and the articular process, corresponding 
to an anterior sacral foramen. Its external border is continued in a thin 
aponeurosis over the external intercostal muscle. The first rib does not 
possess this ligament. The posterior band is less regular, and extends 
from the neck of the rib up and in to the transverse and lower articular 
process next above. 

The middle costotransverse is very short, and connects the neck of 
the rib to the fix)nt of the adjacent transverse and articular process. 
This is lacking in the case of the eleventh and twelfth ribs. 

The posterior costotransverse passes obliquely from the summit of the 
transverse process to the tubercle of the adjacent rib and is accessory to 
the capsule behind — wanting on the eleventh and twelfth ribs. The 
joint has a thin capsular ligament enclosing a synovial membrane. 

Nerves are anterior branches of spinal nerves; arteries, the inter- 
costals. 

Action of these joints is elevation and depression of ribs on a trans- 
verse axis through the head of a rib and its articular process— il <?., 
lengthwise througn its neck; there are also eversion and inversion of 
ribs on an axis connecting their sternal and vertebral ends. No move- 
ment on a vertical axis. 
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THE ABTIOULATIONS OF THE COSTAL CABTILAGES 
WITH THE STERNUM. 

They are antenar chondrostemal, posterior chondrostemal, and cap- 
mlar. The anterior one is a broad radiating band with the superior, 
middle, and inferior fasciculi. They intermingle with those of the 
opposite side and with the origin of the pectoralis major, forming a mem- 
brane over the sternum — ^membrana stemi. The posterior chondroster- 
nal ligaments are less distinct, and are composed of radiating fibres 
blendmg with the periosteum. The capsiilar ligaments are very thin, 
and connected with the anterior and posterior ones. 

Synovial membranes. — ^The first cartilage has none, and the sixth and 
seventh usually have none ; the third, fourth, and fifth have one ; the 
second has two and an interarticular cartilage resenabling a vertebral 
articulation. In old age most of these articulations disappear. 

From the sixth and seventh cartilages cJuyndroxiphoia (costoxiphoid) 
ligaments pass down and in to the ensiform, strengthening the sheath 
of the rectus and limiting the aponeurosis of the external oblique. 

THE INTEBCOSTAL ABTIOULATIONS. 

There are ex/er/io/ and internal intercostal ligaments. The former, 
ligamenta intercostalia externa, lie in the nine or ten upper spaces 
between the anterior end of the external intercostal muscle ana the 
sternum. The fibres are partly oblique, vertical, and transverse. The 
vertical and oblique fibres constitute the ligamentum corruscans (shin- 
ing), and seem to be undeveloped bundles of the external intercostal 
muscle ; they are strongest in the third to the seventh spaces. The 
transverse fibres are present in the first to the seventh spaces. 

The internal intercostal ligaments, ligamenta intercostalia interna, are 
tendinous fasciculi of the triangularis stemi muscle, passing from rib to 
rib over one or two spaces; in the seventh and eignth spaces, some- 
times sixth and ninth, they are nearly transverse. 

The cartilages of the sixth, seventh, and eighth ribs, sometimes of 
the fifth and ninth, articulate by their lower borders with the margins 
of the adjoininsc cartilage ; each articulation has a capsule and synovial 
membrane. All these articulations may be wanting. 

In articulations of ribs with cartilages the cartilage is held in a 
depression in the sternal end of the rib by periosteum. 

THE ABTIOULATIONS OF THE STEENUM. 

The gladiolus is united to the manubrium by an interposed fibrocar- 
tilage, synarthrodial (Henle), or it may be diarthrodial with a sjniovial 
membrane in 33 per cent, of cases— rarely so in childhood — and probably 
results from absorption. The ligaments are anterior and posterior 
interstemal; both consist of longitudinal fibres blending with tne chon- 
drostemal ligaments, the anterior with the pectoralis major. 
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THE ABTICTJLATIONS OF THE SKULL. 
The Ligaments of the Oraniuin. 

(1) The petrooccipital synchondrosis possessed originally interveniDg 
hyaline cartilage and was a true joint. (2) ^^Ylq sphenooccipital syn- 
chondrosis contains cartilaginous nodules till ossified at the age of 
twenty-five. The soft masses of connective tissue in the lacerated 
foramen, the petrooccipital and petrosphenoidal fissures, are known as 
ligaments of tne same names. (3) Accessory bands, a number of liga- 
mentous bands bridging over grooves and bony points, completing 
canals ; a pterygopetrosal ligament from the upper part of the posterior 
border of the external pterygoid plate to the spine of the sphenoid, 
sometimes ossified; anotner bridging over the supraorbital notch; an 
intrajugvlar ligament dividing the jugular foramen ; a petro^henoidal 
ligament from the apex of the petrous to the posterior clinoid process 
under which passes the sixth nerve. A lack of bone between the fora- 
men ovale and spinosum may be supplied by ligament; the clinoid 
processes of one side may be connected by ligament; one may ^ass from 
the anterior condylar foramen to the jugular notch of the occipital 

The Temporomaxillary Articulation. 

The ligaments are — capsidar, interarticular fihrocartUage, and acces- 
sf/ry, which include external lateral, intemm lateral^ short internal 
lateral, and stylomaxUlary. 

The capsule is very thin and loose ; it passes from the edge of the 
glenoid fossa to the interarticular cartilage, thence to the neck of the 
condyle. 

The interarticular disk or fibrocartilage is placed horizontally 
between the jaw and temporal bone, concavoconvex above and concave 
below. It is connected in front with the external pterygoid muscle ; it 
is composed of concentric fibres ; its circumference is thick, and its cen- 
tre may be perforated. 

There are two synovial membranes : the upper is the larger and 
prolonged in front, while the lower is smaller and prolonged behind. 

The external lateral ligament (ligamentum accessorium laterale) 
passes from the outer surface of the zygoma and tubercle ; their lower 
borders down and back to the i)osterior surface of the neck of the lower 
jaw. Externally it is in relation with the temporal fascia, and inter- 
nally with the joint-capsule. 

The internal lateral ligament (ligamentum accessorium mediale) has 
two parts : One passes from the inner margin of the glenoid fossa to 
the neck of the condyle behind the insertion of the external pterygoid 
muscle ; this is in immediate relation to the capsule, and is known as 
the short internal lateral ligament. The other passes from the spine 
of the sphenoid to the lingula and inner margin of the dental foramen 
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(sphenomaxillary). Between these two ligaments are the internal max- 
illary artery and veins, and lower down the auriculotemporal and inferior 
dental nerves ; internal to the long band is the internal pterygoid mus- 
cle. Between the short internal lateral and the synovisd membrane is 

Fig. 22. 




Vertical section of the temporomandibular articulation. 



a pad of soft elastic connective tissue united to the periosteum of the 
posterior half of the glenoid fossa; this is compressed or stretched 
according to the position of the condyle. 

The stylomaxillary ligament (stylomyloid) has nothing to do with 
this articmation ; it is a band of cervical fascia connected at one end by 
aid of the styloglossus muscle to the styloid process, and by the other to 
the angle and posterior border of the lower jaw. It separates the 
parotid from the submaxillary gland. 

A hyoid ligament may be described here, the stylohyoid, which 
continues the styloid process down to the lesser comu of the hyoid 
bone ; it is often ossified in man, and usually is in many animals, as the 
epihyal bone. 

The ptenfgomaxiRary ligament passes from the apex of the internal 
pterygoid plate to the posterior extremity of the internal oblique line 
of the lower jaw ; it separates the buccinator from the superior con- 
strictor of the pharjmx. 

Origin. Insertion. 

Sphenomaxillary ligament, spine of sphenoid. Dental foramen. 
Pterygo- ** " int. pterygoid plate. Alveolar border of lower jaw. 

Stylo- ** " styloid process. Angle of the lower jaw. 

Stylohyoid ** " " Lesser cornu of hyoid bone. 
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Nerves of the joint are the auriculotemporal and masseteric from 
the inferior maxillary. 

Arteries are temporal, the deep auricular, and tympanic branches 
of the internal maxillary. 

Actions of the joint are protrusion and retraction, elevation and 
depression, or a rotation when one side acts. The movements in the 
superior and inferior compartments are of different kinds : in the upper 
the fibrocartilage glides forward and backward, and in the lower the 
condyle rotates agamst it on a transverse axis. Elevation and depression 
take place on a transverse axis through the centres of the rami — some 
say through the interarticular cartilages. If the depression be consid- 
erable, the condyle also has a gliding motion, carrying the cartilage with 
it. Kotary movement to one or other side takes place on an axis 
through the opposite condyle. Depression is produced by the weight 
of the jaw, platysma, digastric, mylohyoid, and geniohyoid muscles ; 
elevation by the temporal, masseter, and internal pterygoid \ protrusion 
by the external pterygoid, internal pterygoid, and superficial fibres of 
the masseter ; retraction by the deep fibres of the masseter and poste- 
rior fibres of the temporal. 

ARTICULATIONS OF THE UPPER EXTREMITY. 

THE SHOULDER GIRDLE. 

The Proper Ligaments of the Scapula. 

They are the coracoacromicd, superior and inferior transverse^ and 
glenoid. 

The coracodcromial ligament is a thin triangular band attached by 
its apex to the summit of the acromion in front of and beneath the 
clavicular articulation, and by its base to the whole length of the outer 
border of the coracoid process ; it completes a vault for the protection 
of the head of the humerus. Above it is the deltoid, and below it the 
supraspinatus muscle. The subacromial bursa separates it above from 
the acromion and acromial end of the clavicle, and below bursa sepa- 
rates it from the tendon of the supraspinatus muscle. 

The superior transverse ligament (suprascapular) is a flat, shining 
band passing between the inner margin of the scapular notch and the 
root of the coracoid. As a rule it has two parts : an upper, longer and 
stronger and lying in a plane when the surfaces of the supraspinous 
fossa are somewhat oblique; a lower part, thin, horizontal, and more 
anterior than the upper. Above the ligament are the suprascapular 
artery and one of its venae comites ; between the two parts are the 
suprascapular nerve and the other suprascapular vein; beneath the 
lower arm of the ligament are two veins passing to a venous plexus in 
the subscapular fossa. 

The inferior transvei'se ligament (spinoglenoid) is in the great scapular 
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notch, and passes from the base of the spine of the scapula to the poste- 
rior surface of the head of the scapula. This may be a thin band of 
fatty tissue or a strong one of connective tissue : beneath it anastomotic 
vessels run from one spinous fossa to the other. The glenoid ligament 
wiU be described with the shoulder-joint. 

The Stemoclaviciilar Articulation. 

The ligaments are capsular ^ interarticvlar fibrocartHage ; accessory 
are interdavicular and costoclavicular. 

The capsule for this joint is made up mostly of strengthening bands : 
it is weakest at the lower anterior angle. In front a band called the 
anterior sternodavicidar ligament passes from the inner extremity of the 
clavicle obliquely down and in to the upper part of the manubrium ; the 
posterior sternoclavicular ligament passes in a similar direction, and is 
related behind with the sternothyroid and sternohyoid muscles. 

The interarticnlar cartilage is attached above to the upper and 
posterior border of the inner extremity of the clavicle, and below to the 
junction of the first costal cartilage with the sternum, and by its circum- 
ference to the cai)sule : thus the cartilage of the first rib is partly within 
this joint. Its circumference is thicker than its centre, which may be 
perforated : in size and shape it varies greatly. It lessens the inequal- 
ities of the two bony surfaces, and divides the joint into two parts, each 
provided with a synovial membrane. In young bones the mterclavic- 
ular notch on the sternum is covered with hyaline cartilage. 

The interdaviailar ligament is a flat band passing in a curved direc- 
tion between the inner extremities of the clavicles, and is closely attached 
to the upper border of the sternum. Some of its fibres are connected 
with the periosteum of the posterior surface of the sternal end of the 
clavicle, and some with the Tback of the capsule. So if we follow the 
course of the connective tissue from the upper border of the clavicle, 
some goes to the interarticnlar cartilage, some to the capsule, and some 
forms the interclavicular ligament. 

The costoclavicular Ugam^ent is of rhomboid form, ascending obliquely 
from the inner part of the cartilage of the first rib back to the depression 
on the under surface of the sternal end of the clavicle. To its outer side 
is the subclavian vein. This ligament encloses the tendon of insertion 
of the subclavius muscle, but most of the ligament is behind the muscle, 
its anterior part being continued as fascia over it. Between the muscle 
and the posterior part of the ligament is sometimes developed the 
"bursa of Monro." Cruveilhier describes this ligament and oursa as 
the costoclavicular articulation. 

ITerves, second and third cervical by descendens noni. Arteries, 
neighboring muscular branches. Motion is not a gliding, but axial on 
the fibrocartilage. Elevation and depression of the shoulder produce 
movement here on a transverse axis through the costoclavicular ligament; 
movement of shoulder forward or backward, on a vertical axis through 
the same point. 
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The Acromioclaviciilar Articulation. 

Ligaments are capsular, interarticular fihrocartUage ; accessory are 
posterior coracoclavicular or trapezoid and conoid , and anterior cotOjCO- 
clamcular. 

There is a weak capsule to this joint, really a fibrous covering of the 
synovial membrane : it is strongest above, being strengthened above and 
below by bands designated by some as the superior and inferior acromio- 
clavicular ligaments. The interarticular cartilage is usually present 
in some form, either hanging from the ed^e of the clavicle in the upper 
part of the joint or covering the whole articular surface of the su^romion, 
or in 3 out of 400 cases wholly dividing the joint into two cavities. 

The synovial membrane is usually single, or double when the inter- 
articular cartilage is complete. 

The coracoclavicular ligaments connect the clavicle more firmly with 
the scapula : there are three. The posterior coracoclavicular comprises 
the trapezoid and conoid. The trapezoid is external, and attached below 
to the upper surface of the coracoid, and above to the oblique line pass- 
ing forward and outward on the under surface of the clavicle. Its outer 
border is free, and its internal border unites with the conoid, forming an 
angle projecting backward. This checks forward movement of the 
clavicle. 

The conoid is posterior and internal, and attached by its apex to the 
base of the coracoid, and by an expanded base to the conoid tubercle 
and a line internal to it on the under surface of the clavicle. This checks 
backward movement of the clavicle. Between these two ligaments a 
bursa may be developed, and between them is also the extremity of the 
subclavius muscle. 

The anterior coracoclavicular ligament (Henle) is a shining thin band 
of connective tissue passing from the apex of the coraxjoid upward to 
the under surface of the clavicle. At its origin it is connected with the 
fascia over the pectoralis minor, and at its insertion with the fascia over 
the subclavius, from which it is separated in part by a layer of fatty 
tissue. 

An occasional scapuloclavicular ligament has been described passmg 
from the upper border of the scapula internal to the notch to the acro- 
mial end of the clavicle. ^ ' 

Nerves, suprascapular and circumflex. Arteries, suprascapular and 
acromial thoracic. Movements of joint, gliding and rotation. 

THE SHOULDER-JOINT. 

The ligaments are capsular, glenoid, coracoTiumeral, coracoglenoid, 
transverse humeral, glenoideohumeral or Flood^s, and the glenoideo- 
hrachial internal and inferior of Schlemm. 

The strengthening bands are parts of the capsule, and properly not 
accessory ligaments. 
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This is a ball-and-socket joint, peculiar (1 ) in the large size of the head 
of the humerus and shallowness of the glenoid cavity ; (2) looseness of 
the capsule ; (3) intimate relation of the muscles with tne capsule ; (4) 
relation of the biceps tendon to the joint. The glenoid articular cartilage 
is thinnest at its centre — ^ inch (2 mm. ). 

The capsule encircles the articulation, attached above to the margin 
of the glenoid cavity, beyond the glenoid ligament, and below to tne 
anatomical neck of the humerus. It allows the bones to be separated 
more than an inch ; it is strengthened by tendons of muscles which may 
be reckoned as ligaments — viz. , above by the supraspinatus and tendon 
of biceps, externally by the infraspinatus and teres minor, below by the 
long head of the triceps, and internally by the subscapularis. There is 
a weak place in the capsule uncovered by muscle between the edges of 
the teres major and subscapularis ; vessels and nerves enter here. 

FiQ. 23. 



SUPEniOR QLEMQ- 
HUMERAL LIGAMENT 




Shoulder-joint, rear view. The hind part of the capsular ligament and most 
of the head of the humerus nave been removed. (Testut.) 

The superficial fibres of the capsule are longitudinal, and deeper ones 
are circular, forming a truncated cone with its narrow end toward the 
scapula. Below are folds in the capsule which become straight in raising 
the arm. 

The glenoid ligament is a fibrocartilaginous rim attached to the margin 
of the glenoid fossa to form a deeper cavity ; it is triangular on section, 
and /^ mch (3 mm.) broad at its base. It is partly formed by the biceps 
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tendon above as it bifurcates at its attachment, and by the triceps below, 
the fibres being arranged in concentric rings. Its intrinsic fibres are 
fused with the capsule. 

The synovial membrane lines the capsule and covers the outer side 
of the glenoid ligament, and is continued a short distance over the carti- 
lage on the head of the numerus. The long tendon of the biceps passing 
through the capsule is enclosed in a tubular sheath of synovial membrane, 
and so does not really enter the synovial cavity. A rounded protrusion 
of the synovial membrane, bursa iiitertubercularis. clothes the upper part 
of the bicipital groove as far as the insertion of the pectoralis major and 
latissimus dorsi. From within the tube of synovial membrane there 
passes to the tendon of the biceps a retinaculum of longitudinal bundles 
of connective tissue. 

The joint-cavity communicates with a large bursal sac beneath the 
subscapularis tendon, and occasionally with that under the tendon of the 
infraspinatus muscle. 

The deltoid muscle is separated frona the capsule by a large bursa 
which does not communicate with the joint. 

Among the strengthening bands of the capsule is the coraco- 
humeral ligament^ rising from the outer border of tne coracoid, spread- 
ing out upon the upper and posterior wall of the capsule, and inserted 
into the great tuberosity of the humerus. 

The ligamentum coracoglenoidale is a part of the coracohumeral, 
rising with it and passing backward and outward at right angles on the 
surface of the capsule to the upper margin of the glenoid cavity. 

The transverse humeral ligament is a part of the capsule between the 
tuberosities. 

When the joint is viewed from the inside, there are three supple- 
mentary bands seen on the anterior part of the capsule. The highest 
is the glenoideohumeral or Flood^s ligament^ which passes from the 
upper part of the anterior margin of the glenoid cavity to the upper 
end of the bicipital groove. The middle band is the internal glenoideo- 
hi'ochiale of Scnlemm. It is a thin fold arising from the same point as 
the preceding ligament. It descends obliquely outward to be lost on the 
capsule beneath the subscapular tendon, passing to the small tuberosity 
(Quain). The lowest band is the ligamentum gUnoideohrachiale infe- 
rior^ or broad ligament of Schlemm, which rises from the middle of the 
anterior margin of the glenoid cavity and passes down and out parallel 
to the internal ligament of Schlemm to the under portion of the neck 
of the humerus. 

Quain calls the three ligaments last described the superior, middle, 
and inferior glenohumeral ligaments, respectively. 

The head of the humerus is held in place by the subscapularis, 
supraspinatus, infraspinatus, deltoid, biceps, and triceps muscles, and 
also by atmospheric pressure. 

The nerves supplying the joint are circumflex and suprascapular. 

The arteries are anterior and posterior circumflex and suprascap- 
ular. 
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The movements of the joint are in every direction. 

Flexion is possible to 45 degrees without involving other joints, 
produced by the pectoralis major, anterior fibres of the deltoid, coraco- 
orachialis, and by the biceps if the elbow is fixed. This occurs on a 
transverse axis through the great tuberosity and glenoid cavity. Flexion 
is limited by tension of the posterior part of the capsule and by the 
small tuberosity abutting against the coracoid ; the movement is con- 
tinued by rotation of the scapula. 

Extemion through ]5 degrees is produced by the latissimus dorsi, 
teres major, posterior fibres of the deltoid, and the triceps if the elbow 
is fixed. Extension is hindered b^ superior muscles and approximation 
of the great tuberosity and acromion. 

Abduction through 90 degrees is performed by the deltoid, aided by 
the supraspinatus, on an anteroposterior axis through the anatomical 
neck 01 the humerus ; ftirther motion calls into play accessory joints — 
viz., the upper portion of the trapezius elevates the peak of the 
shoulder, and the lower fibres of the serratus magnus pull the inferior 
angle of the scapula forward, rotating that bone, which raises its exter- 
nal angle. Two other joints share the motion — the acromioclavicular 
till its yielding is stopped by the coracoclavicular ligaments, next the 
sternoclavicular ioint till its motion is checked by the costoclavicular 
ligament. So three chief muscles are concerned in raising the hand 
above the head, and two joints besides the shoulder-lomt. Freest 
motion is up and forward. The angle between the scapula and clavicle 
changes to secure adaptation of the former to the chest- wall. • 

Adduction is accomplished by the subscapularis, pectoralis major, 
latissimus dorsi, and teres maior. Total rotation is through 90 degrees, 
hmited by capsule and muscles; it is freest externally and backward ; 
rotation in is produced by the subscapularis, latissimus dorsi, and teres 
major ; rotation out by the infraspinatus and teres minor. Circumdiic- 
tion is a combination of all the angular movements in succession. 

THE ELBOW-JOINT. 

The elbow is a hinge-joint with screw-like surfaces; really three 
joints are involved, the ulnohumeral, the radiohumeral, and the radio- 
ulnar. 

The articular cartilage in the elbow-joint is hyaline and 2 mm. 
thick. Only so much of the trochlea is covered by cartilage as is 
embraced by the sigmoid cavity when the forearm is flexed to 90 
degrees; the parts remaining free, anteriorly and posteriorly, are cov- 
ered with periosteum and fatty pads. 

The ligaments are capsular, with thickened bands and the orbicular 
ligament; the thickenea bands are known as anterior and posterior, 
internal lateral and external lateral. 

The capsnle includes the coronoid and part of the olecranon fossae, 
a part of tlie internal epicondyle, but not tne external, the tips of the 
coronoid and olecranon processes. The anterior thickenedportion of 
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the capsule passes from the point of the inner epieondyle and firom the 
front of the humerus above the coronoid fossa to the anterior margins 
of the coronoid process, and externally into the orbicular ligament. 
Superficially is an oblique band passing down and out from the mtemal 
epieondyle to the orbicular ligament. The fibres under these are ver- 
tical, the anterior ligament of BarJcoiv, and the deepest are transverse. 
The posterior part of the capsule passes from the lower end of the 
humerus, leaving the upper part of the olecranon fossa exposed to the 
posterior and external margins of the olecranon process, a little behind 
the articular surface. The lowest fibres are transverse, bridging over 
part of the olecranon fossa ; the upper fibres are vertical, thickest in 
the median line, and pass through a tatty pad in the upper part of the 
fossa. These vertical fibres are Barkow's posterior straight cubital 
ligament ; on either side of it the capsule is as thin as a bursa. 

The internal lateral ligament is fan-shaped, rises from the lower and 
back part of the root of the inner epieondyle, and consists of three 
portions : (1 ) a posterior humeroolecranon part, helping form the groove 
for the ulnar nerve; (2) an anterior humerocoronoid part; and (3) an 
olecranocoronoid portion, deepening the sigmoid cavity. 

The external lateral ligament is not so distinct as the internal ; it is 
attached above to a depression below the external epieondyle, and below 
to the orbicular ligament and to the upper part of the interosseous 
border of the ulna (not into the radius, or its rotation would be 
impaired). It ^ives some strengthening bands to the anterior ligament, 
forming a cruciform arrangement. The supinator brevis rises from this 
ligament in part. The brachialis anticus muscle inserts a band into the 
anterior ligament, the triceps a band into the posterior. The anconeus 
rises partly from the capsule between the external condyle and external 
border of the olecranon. 

The orbicular ligam^jit (ligamentum annulare radii) is the thickest 
part of, and is the inferior radial edge of, the capsular. It is | inch (10 
mm.) broad, and is the only ligament of the superior radioulnar articu- 
lation which is a lateral ginglymus joint. The ligament is attached by 
each end to the extremities of the small sigmoid cavity, and surrounds 
the head of the radius, forming four-fifths of a circle. It is broader in 
the upper part of the circumference than below, grasping the head of 
the radius more firmly. The supinator brevis, extensor carpi ulnaris, 
extensor minimi digiti, and extensor communis digitorum rise in part 
from the orbicular ligament. 

The synovial membrane is extensive, lines the capsule and orbicu- 
lar ligament, and enters into the articulation between all three bones. 

There are inequalities between the sigmoid fossa and trochlea which 
are filled in with synovial membrane or fatty pads; there is another pad 
in the small sigmoid cavity. The capsule is reinforced by intracapsular 
and extracapsular pads, both in the coronoid and olecranon fossae. This 
allows free gliding of muscles. The triceps pulls up the wrinkled cap- 
sule in extension, the brachialis anticus in flexion. 

The mnscles in relation to the joint are, in front, the brachialis 
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anticus; behind, the triceps and anconeus; extemaUy, the supinator 
brevis and supinatoextensor group ; internally, the pronatoflexor group. 

The bnrsse related to the joint are : (1) superficial olecranon bursa 
between the tendon of the triceps and the skin ; (2) deep olecranon, 
between the tendon of the triceps and the bone ; (3) at the inner margin 
of the brachialis anticus ; (4) bicipital bursa, between the tendon of the 
biceps and the bone ; (5) epicondylar bursas, subcutaneous ; (6) some- 
times a retroepitrochlear behind the inner epicondyle, related to the 
ulnar nerve. 

Nerves are from the ulnar, median, musculospiral, internal cuta- 
neous, and nerve of Cruveilhier (from the branch of the musculocuta- 
neous to the biceps). 

Arteries are derived from an anastomosis between the inferior and 
superior profunda, anastomotica magna, anterior and posterior ulnar 
recurrent, interosseous recurrent, and radial recurrent. 

Action. — The humeroiilnar joint possesses flexion and extension, no 
lateral movement or rotation. 

Flexion of 150 degrees is possible, produced by the supinator longus, 
biceps, brachialis anticus, and muscles from the inner condyle; it is 
checKed by contact of sotl parts, posterior part of the capsule, and pos- 
terior part of the internal and external lateral ligaments, not by bone. 

Extension (after flexion) goes through 150 degrees by the triceps, 
anconeus, extensors of the wrist, and common extensors of the fingers : 
it is checked by the anterior part of the capsule and anterior parts oi 
the external and internal lateral ligaments, not by bone. 

Supination (rotation out) and pronatimi (rotation in) occur through 
90 degrees in the radioulnar and radiohuraeral joints on an axis through 
the head and neck of the radius and styloid process of the ulna. Supi- 
nation is performed by the biceps strongly, by the supinator longus 
and brevis and extensors of the thumb : pronation by the pronator 
radii teres and pronator quadratus ; in this last motion there is a "wind- 
ing up" of the biceps and supinator brevis. These rotary movements 
are checked by the oblique ligament, orbicular, and capsular, by the 
interosseous membrane, by the inferior articulation, and by muscles. 
If sliding of the soft parts on the ulna is 
hindered, pronation and supination are Yiq, 24. 

largely checked. 

Experiment.— Thrust the pronated hand 
through a round hole in a board : if it be the 
right hand, mark on the board the position of 
the styloid process of the ulna, as at a. Supi- 
nate the hand, and the ulnar styloid process 
will be found at b. 

Explanation. — The first movement back 
from a is of extension, which occurs at the 
elbow-joint ; the next, near c, is adduction, and 
occurs at the shoulder-joint ; the final move- 
ment to b is flexion at the elbow. When rotated back again, we have exten- 
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sion, abduction, and flexion in order. If now the humerus be firmly fixed, as 
in a vise, so as to prevent adduction and abduction at the shoulder-Joint, the 
styloid of the ulna will not change position, and the experiment could not 
be done in the above aperture. 

THE ACCESSORY LIGAMENTS OF THE BONES OF THE 
FOREARM. 



fti 



il) OhUqae; (2) interosseoits. 
'he oblique ligament (chorda transversalis) is a flatly rounded cord 
running from the tubercle of the ulna on the coronoid process down and 
out to a point on the radius a little below the bicipital tuberosity. Its 
fibres have an opposite direction to those of the interosseous ligament. 
The oblique may be wanting, or may exist as a tendinous slip to the 
flexor longus pollicb ; it may be double, the upper band passmg from 
the small sigmoid notch and orbicular ligament to a point above the 
bicipital tuberosity. 

The interosseous ligament (membrane) connects the. interosseous 
ridges of the radius and^ulna. The fibres pass down and in to the ulna 
in such a direction that if the hand press against resistance the radius 
would drag the ulna after it. The ligament is divisible here and there 
into several layers, some fibres coming from the anterior surface of the 
radius. It is deficient above, commencing on the radius at the inser- 
tion of the oblique ligament, leaving a space between the two for the 
posterior interosseous vessels. Just above its lower end is an oblique 
opening between two layers of the ligament for the passage of the ante- . 
rior interosseous vessels. The lower edge is almost vertical, the fibres 
ending higher on the ulna than on the radius and running in a direction 
opposite to the fibres above ; this lowest split between the ligament and 
ulna is filled with fat and covered by the pronator quadratus muscle. 
Some fibres go to the posterior annular ligament. 

THE INFERIOR RADIOULNAR ARTICULATION. 

A lateral jg^inglymns joint between the head of the ulna and sig- 
moid cavity of the radius. 

The ligpaments are the anterior and posterior radioulnar and trian- 
gular fihrocartilage. The anterior and posterior ligaments are narrow 
bands passing transversely over the joint, as indicated by their names. 

The triangnlar ligament is placed beneath the ulna, attached by 
its apex to the base of the styloid process ; its under surface articulates 
with the cuneiform. 

The synovial membrane is very extensive, the mefmbrana sacci- 
formis. 

Actions are supination and pronation. 

Digitized by VjOOQ IC 



THE ARTICULATIONS OF THE WRIST AND CARPUS 117 

THE ABTICULATIONS OF THE WRIST AND CARPUS. 
The Radiocarpal or Wrist-Joint. 

This is a condyloid articulation between the radius and triangular 
cartilage abqve, the scaphoid, semilunar, and cuneiform below. 

The Ugaments are external and internal lateral^ anteruyr^ and poste- 
rior. The first two are rounded cords passing respectively from the 

Fig. 25. 




Vertical section through the articulations at the wrist, showing the five 
synovial membranes. 

styloid process of the radius and ulna to the end carpal bones of the first 
row. The anterior ligametit is a broad membranous band connecting 
the anterior surfaces of the bones forming the articulation. The poste- 
rior ligament is less strong than the anterior, and passes from the radius 
to the dorsum of the first three carpals. 

Nerves are from the ulnar and posterior interosseous. 
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Actions are flexion, exteDsion, abduction, adduction, and circumduc- 
tion. 

The Ligaments of the Carpus. 

They are in three sets : 1, articulations of the first row have hjoo 
dorsal^ two palmar^ and two interosseous ligaments ; 2, articulations of 
the second row have three dorsal^ three palmar^ and three interosseous 
ligaments ; 3, articulations of the two rows with each other have 
anterior^ posterior, external lateral, and internal lateral ligaments. 

The Carpometacarpal Ligaments. 

The first metacarpal bone and the trapezium have a capsule and 
separate synovial membranes. The joints between the carpus and four 
inner metacarpals have dorsal, plantar, and interosseous ligaments. 

The synovial membranes of all the joints in the carpus and wrist 
proper are^ve in number (see Fig. 25). 

The Remaining Ligaments of the Metacarpus and 
Phalanges. 

Of the metacarpals with each other, there are the dorsal, palmar, and 
interosseous ligaments : their digital extremities are connected by a narrow 
band, the transverse ligament, presenting four grooves for tendons. 

The metacarpophalangeal articulations have anterior and tioo lateral 
ligaments. The interphalangeal articulations also have anterior and two 
lateral ligaments. 

Actions are flexion, extension, and very limited abduction, adduction, 
and circumduction. 

THE ARTICULATIONS OF THE LOWER 
EXTREMITY. 

THE PELVIC GIRDLE. 
The Special Ligament of the Hip-Bone. 

This is the obturator ligament or membrane. It is composed of inter- 
lacing fibres, which close in the obturator foramen, excepting a small 
space above, the obturator canal, which passes downward and outward 
and transmits the obturator vessels and nerve (the nerve being above). 

Above and anteriorly the ligament is attached to the margin of the 
foramen on a plane with the anterior (really inferior) surface of the os 
pubis ; below and behind it is attached so as to be flush with, the pelvic 
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surface of the os pubis. From its inner surface rise fibres of the obtu- 
rator interaus muscle, and from the lower part of the outer surface fibres 
of the obturator externus. 

The Articulation between the Two Hip-Bones. 

The only articulation is the symphysis pubis, which shows many 
varieties. The bone-surfaces are covered by layers of hyaline cartilage 
connected to the bone by nipple-Uke processes : these plates often con- 
tain bony kernels. The space between the cartilages is filled in part with 
fibrocartilage and in part with clear fibrous substance ; the size of the 
space is greater in front and below where the edges diverge ; in the poste- 
rior half of the synchondrosis the cartilages are parallel, and lie so close 
that the interposed substance looks like a fine white line. In the upper 
and back part of the interposed substance is a median slit with smooth 
walls lined by elastic fibrocartilage ; up to the seventh year this cleft is 
occupied by fibrous substance containmg little holes, which later unite 
into a larger cleft and may contain synovia. Whether this is more com- 
mon in pregnancy is not settled ; the cleft is not so often lacking in 
women as in men. 

For ligaments Gray describes anterior^ posterior^ superior^ and svh- 
pubic, which stretch across the joint in the positions their names imply, 
and an interposed fibrocartilage. 

Henle finds that the cartilages are mainly continuous with the peri- 
osteum and muscle-tendons of the region. The upper edge and posterior 
surface of the joint are covered only by periosteum, ^ inch (J mm. ) thick, 
consisting of transverse fibres. In front is a thick layer of connective 
tissue continuous with the periosteum, and the attachment of abdominal 
muscles and adductors of the thigh. In common with this is the Uga- 
mentum arcuatum pvin's (posterior layer of the triangular ligament), 
which is stretched between the rami of the pubis as a diaphragm to a 
point f inch (9 mm.) below the bony subpubic arch; only the middle 
part of the lower edge is free, limiting the hole through which passes the 
dorsal vein of the penis ; laterally it is continuous with the obturator 
intemus fascia. 



LIGAMENTS BETWEEN THE BONES OF THE TRUNK AND 

HIP-BONE. 

The Iliosacral Joint. 

They are capsular and accessory — iliolumbar, anterior interosseous, 
andjpos^mor mosacral, great sacrosciatic, small sacrosciatic. 

The iliosacral joint (sacroiliac) is between the auricular surface on the 
ilium and a corresponding one on the first three vertebrae of the sacrupa ; 
the cartilage is hyaline, 2 to 3 mm. thick on the sacrum and 1 mm. thick 
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OD the ilium. The sacrum is held in position mostly by hgament and 
partly by a sort of mortise between the bones. 

The capsule is firmly stretched over the joint-cavity, strengthened 
externally by horizontal fibres, within by soft vascular connective tissue 
covered by periosteum. On the pelvic surface the capsule is not attached 
immediately to the edges of thel)ones, but farther away, leaving a little 
space for synovia; small synovial tufts are found in this space and 
between the upper edges of the cartilaginous surfaces. 

Accessory jSands. — (1) Iliolumbar Ligament. — ^The posterior layer 
of the sheath of the quadratus lumborum muscle is the lumbocostal 
ligament, being a union of representatives of the costotransverse and 
intercostal ligaments of this region. The anterior layer of this sheath 
is thin above, and may be a part of the lumbocostal ligament, but below 
it is called the iliolumbar. It rises in part from the anterior surface of 
the fourth lumbar, some fibres descendmg to the fifth transverse process; 
a strong falciform band envelops at its origin the transverse process of 
the fifth and passes out upon the crest of the ilium ; a part fix)m the 
base of the fifth process descends into the pelvis, covers tne upper part 
of the iliosacral joint, and is lost on the periosteum. These descending 
bands (lumbosacral of Gray) represent anterior costotransverse ligaments, 
and form external boundaries to the openings through which pass the 
anterior. branches of the fourth and fifth lumbar nerves. Internal to 
these run fiat bands vertically from the root of a transverse process 
and intervertebral cartilage to corresponding points next below; they 
serve as bridges over vessels and as heads of origin for the psoas muscle. 

(2) Iliosacral Ligaments. — ^The capsule of this joint is strengthened 
anteriorly by thin bands, the anterior iliosacraJ ligament. Posteriorly 
connecting the tuberosities of the two bones is a great number of flat and 
cylindrical bands separated by masses of fat : the whole mass is the in- 
terosseous ilimacral ligament. Two bands rise from the first and second 
articular processes of the sacrum, and a third veiy obligue one from the 
third process, and pass up to the posterior superior spine of the ilium : 
these are the posterior iliosacral ligaments. 

(3) The great sacrosciatic ligament (posterior), or ligamentum sacro- 
tuberosum, is formed of several layers enclosing fat and muscle. It rises 
by a broad base from the posterior inferior spine and from a little of the 
adjoining iliac crest, from the fourth and fiftii articular processes of the 
sacrum, the free lateral margin of that bone, and of the two upper 
coccygeal vertebrae. It passes down, out, and forward, becomes narrow 
and thick in the middle, and is inserted into the inner margin of the 
tuber ischii ; thence it is prolonged forward as the falciform ligam^nt^ 
forming a groove with the bone for the internal pudic vessels and nerve. 
Some fibres of this ligament pass to the tendon of the biceps and semi- 
tendinosus ; others from the posterior superior spine of the ilium pass 
straight down to the rudimentary transverse processes of the third, fourth, 
and fifth sacral vertebrae. 

(4) The small sacrosciatic ligament (anterior), ligamentum sacro- 
spinosum, is triangular and attached by its apex to the posterior surface 
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of the spine of the ischium and by its base to the free lateral margin of 
the sacrum and upper coccygeal vertebrae : it is attached posteriorly to 
the ^reat ligament, and forms the inferior boundary of the great sacro- 
sciatic foramen and upper boundary of the small foramen. It should 
hardly be called a ligament, as it is so intimately connected with the 
coccygeus muscle; Ugamentous and muscular fibres cross each other at 
acute angles, and sometimes the ligament is almost wholly muscular. 

The g[reat sciatic notch is partly filled by the pyriformis muscle ; 
above this pass the gluteal vessels and superior gluteal nerve, and below 
the sciatic vessels and nerve, internal puaic vessels and nerve, and mus- 
cular branches of the sacral plexus. 

The small foramen transmits the tendon of the obturator intemus 
muscle, its nerve, the internal pudic vessels and nerve. 

The Hip-Joint. 

It is a ball-and-socket joint. The articular surface of the head of 
the femur is naore than a hemisphere ; any section of the bony acetab- 
ulum through its centre is less than 180 degrees. 

The ligaments Bie-i-cotyloid, transverse^ teres^ capsular; accesory 
are — orbicular zone,, Hiofeinoral, lUotrochanteric, pubofemoral^ ischio- 
femoral, and ischiocapstdar. 

The cotyloid consists of connective tissue arranged circularly ; it is 
strengthened and fastened to the edge of the acetabulum by short fibres 
rising at different points and interlacing at acute angles. It is prismoid 
on section, and embraces the head of the femur so tightly that air does 
not enter the joint. Both its sides are covered with S5movial membrane. 
Inferiorly the cotyloid becomes flat and bridges over the acetabular 
notch at the transverse ligament ; it turns one surface upward and one 
down J one edge looks within and limits a split through which, envel- 
oped m fat, bloodvessels enter the socket ; the other edges pass uninter- 
ruptedly into the cotyloid ligament. 

The articular cartilage of the acetabulum is 2 mm. thick, a little 
thinner toward the centre ; that on the head of the femur is thickest at 
the centre, \ inch (4 mm. ). The fossa acetabuli contains a fat pad. 

The ligamentum teres is misnamed, being neither ligamentous nor 
round ; it is somewhat triangular. It is planted by its apex into the 
fossa on the posterior inferior quadrant of the head of the femur, and 
rises from the notch and fossa acetabuli. Unoccupied space around it 
is filled with synovia. A cross-section of it discloses an outer firm and 
an inner loose part ; it is made up of transverse fibres limited by the 
transverse ligament and longitudinal fibres, which rise from the acetabu- 
lar fossa, and some pass in from the capsule under the transverse liga- 
ment. Its ftmction may be»(l) to check movement j (2) a remnant from 
lower animals; (3) to carry synovia and vessels (this is most probable). 
The motion it checks is a most unnatural one— viz. , is tense with thigh 
flexed, adducted, and rotated in. Sometimes it is a mere synovial fold, 
and sometimes is wanting. 
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Fig. 26. 




Hip-joint, showing inverted Y-lig&ment. (Bigelow.) 

The capsule springs from the outer surface of the base of the coty- 
loid ligament, from the ed^e of the acetabulum and margin of the 
transverse ligament ; below it is attached to the anterior intertrochan- 
teric line and to the back of the neck of the femur in a line parallel to 
the posterior intertrochanteric and about J inch above it. The digital 
fossa is outside the capsule ; it is impossible to have a true extracapsu- 
lar fracture of the neck of the femur. At the attachment to bone the 
innermost layer of the capsule is reflected in smooth or longitudinal 
folds (retinacula) up the neck to the articular cartilage of the head, 
with which it fuses. This layer of the capsule lined by epithelium is a 
thin but firm membrane, seen by the microscope to be formed of par- 
allel, transverse, or circular bands; outside this are connective-tissue 
layers separating it from the accessory bands. 
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The accessory ligaments are either circular or longitudinal. The 
circular bands form the zona orbicularis, which is most distinct on the 
under wall of the capsule, because less covered here by the longitudinal 
bands. It occupies the middle third of the capsule, and continues upon 
the upper and lower thirds as transverse or scattering bands of connec- 
tive tissue. 

The accessory longitudinal bands spring from each of the three bones 
forminff the acetabulum, and are only lacking in that part of the cap- 
sule which rises from the transverse Ugament. They go between the 
circular fibres, over them, or end in them. 

The iliofemoral ligament extends obliquely across the front of the 
capsule, attached above to the lower part of the anterior inferior spine, 
and from a point behind this, .just above the acetabulum, and below to 
the whole length of the anterior intertrochanteric line. It is covered 
by a fine layer of circular fibres, and pierced by some fibres of origin 
of the outer head of the rectus femoris. At its insertion it is divided 
into two bands— one to the lower part of the line and base of the small 
trochanter, and one to the upper part. Sometimes it does not divid^ 
forming then a triangular band. It is called the inverted Y -ligament oi 
Bigelow and ligament of Bertin. It is of great importance in main- 
taining the erect position of the body, and requires 250 to 750 pounds 
for its rupture. 

The itiotrochantertc'\iga.ment rises from beneath the anterior inferior 
snine, and may be considered as the upper arm of the Y-ligament or as 
fibres parallel to it, and inserted into the anterior part of the base of 
the great trochanter. 

Thepvhofemoral ligament may be described in three parts at its origin : 
the first is a continuation of the fascia over the pectineus muscle, and 
goes from the iliopectineal eminence down between the iliopsoas and 
pectineus muscles to the lowest part of the capsule ; a second fasciculus 
(pubofemoral of Barkow) comes beneath the pectineus from the whole 
length of the obturator crest, and joins the first set outside that muscle ; 
a third set comes from the upper ramus of the pubis and upper obturator 
spine and joins the others : it gives origin to some fibres of the obturator 
externus. 

The ischiocapsvlar ligament rises from the lower part of the edge of 
the acetabulum and neighboring portion of the ischium, and ends in the 
lower and outer portion of the orbicular zone. 

The ischiofemoral ligament (Macalister) rises from the upper part of 
the ischial tuberosity, passes over the groove between this tuberosity and 
the acetabulum, andf is attached to the back of the neck at a point 
midway between the two trochanters. It is often ftised with the 
capsule. 

Synovial processes occupy the joint outside the fatty pad of the fossa 
acetabuli and m the region of the neck of the femur ; broad flaps hang 
from the capsular covering of the neck, or thin tufts give a velvety ap- 
pearance to the inner surface of the capsule. 

The iliopsoas bursa opens into the joint anteriorly, and is analogous 
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to the subscapular bursa of the shoulder ; it may act as an accessory 
pouch for synovial supply as needed. Where the capsijde is thin, mus- 
cles strengthen it ; in iront is the iliopsoas ; above, the rectus and gluteus 
minimus ; internally, the obturator extemus and pectineus ; behind, the' 
pyriformis, two obturators, two gemelli, and quadratus femoris. 



ligameh/ 
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RECT. FEM. 



Iliofem. ligament 



Puhofem. lijfatnewt 



Relation of the muscles to the hip-joint. (Henle.) 



Nerves are from the sacral plexus, great sciatic, nerve to quadratus 
femoris muscle, obturator, accessory obturator, and anterior crural. 

The arteries are from the obturator, sciatic, gluteal, internal and 
external circumflex. 

Movements are in every possible direction. Flexion and extension 
pass through 139 degrees on the dead subject, about 86 deg^es on the 
living ; abduction or adduction through 90 degrees, and rotation through 
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51 degrees. Flexion is checked by soft parts and by hamstring muscles 
(with knee extended), by posterior part of the capsule and the ischio- 
capsular ligament ; extension is checked by the anterior part of the cap- 
-^ule and the iliofemoral ligament \ rotation out, by the upper arm of the 
iliofemoral -.rotation in, by the ischiocapsular and ischiofemoral ligaments ; 
abduction^ by the i)ubofemoral ligament and the lower and inner parts 
of the capsule and impact of the head of the femur ; adduction, by the 
upper arm of the Y-hgament, by the iliotrochanteric ligament, and by 
soft parts. 

Iliofemoral ligament checks extension and tendency to tip backward, 
rotation out, and adduction. Pubofemoral checks aoduction. Ischio- 
femoral checks rotation in, extraordinary flexion. 

The Knee-Joint. 

This is a double condylar joint, really consisting of three articula- 
tions, one between each condyle and the tibia, one between the patella 
and femur. The li^amentum mucosum indicates the original separation 
of the synovial sac into two. 

The essential ligaments are — external semilunar cartilage, internal 
semilunar cartilage, coronar>% anterior crucial, posterior crucial, capsular, 
ligamenta alaria, ligamentum mucosum. 

The accessory limments are — Anterior: fascia lata, ligamentum 
patellae, lateral patellar ligaments, transverse. Postenor: popliteal 
oblique, popliteal arcuate, retinaculum or short external lateral. Ex- 
temal: external lateral. Internal: long internal lateral, short internal 
lateral. 

The bones are covered with hyaline cartilage to the average depth of 
\ inch (4 mm.). On the anterior part of the condylar surface is a trans- 
verse groove caused by indentation of the fibrocartilages ; the part above 
this groove articulates with the patella. 

The joint-surface of the tibia is much flatter than that of the femur, 
and the disproportion is made up by the internal and external semi- 
Innar fibrocartilages (meniscus medialis and lateralis). Their upper 
surfaces are concave, their outer edges i inch (6 mm.) high, and lower 
surfaces flat. These ligaments are composed of horizontally arched fibres ; 
near their outer edges they split into two layers, between which run 
nutrient vessels. Their upper surfaces are covered with a strong fibro- 
cartilaginous membrane 1 mm. thick. 

The external cartilage is nearly circular, its anterior extremity being 
inserted in front of the spine of the tibia and its posterior into both 
the inner and outer peak of the spine. The width of this cartilage is 
about f inch (13 mm.). 

The mtemal cartilage forms nearly a half- circle, and is elongated 
from before backward. Its anterior extremity is in front of the ante- 
rior crucial hgament, its posterior extremity in front of the posterior 
crucial ligament. This is widest behind, 1 7 mm. , and gets narrower in 
front 
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Coronary ligaments connect the convex borders of these cartilages 
to the head of the tibia ; they are derived in part from the lateral liga- 

nients. . . . . n • -j i 

The crucial ligaments partly form a sagittal partition wall inside the 
joint, making a right and a left chamber in its posterior half. They are 
not like the ligamentum teres, but are remains of original joints. 
Between them is loose connective tissue, sometimes little bursas. 
They are named from their tibial origins. The anterior rises in front 
of the external meniscus, passes, fan-shaped, up, back, and out to the 
posterior part of the inner surface of the external condyle ; the fibres 
rising most externally are inserted most posteriorly. 

The posterior ligament, a little stron^'er than the anterior, rises from 
the floor of the popliteal notch on the tibia, and passes up and forward 
to the anterior part of the outer surface of the inner condyle — i. e., 
to the inner wall of the intercondylar fossa of the femur ; this crosses 
behind the anterior one, forming an X^ and its posterior surface becomes 

The cruciiil ligaments receive fibres from the semilunar cartilages, 
rarely any from the inner to the anterior ligament ; some pass from the 
posterior end of the external semilunar to the posterior crucial (third 
crucial), either to its posterior or its anterior surface, or they sur- 
round it. 

The capsule of the joint rises anteriorly to a point on the femur 
f inch to 3 inches (1.5 to 8 cm.) above its articular surface; thence it 
slopes to the epicondyles ; posteriorly it is attached just above the con- 
dyles and to a line between them and to the gastrocnemius and popliteus. 
On the anterior surface of the femur it is underlaid with a considerable 
quantity of fat; on the patella it is attached close to the edges of its 
posterior surface, and on the tibia close beneath the articular cartilages, 
and is connected with the origin of the postcrucial ligament. 

Anteriorly, above the patella, the capsule is united with the extensor 
tendon ; below this and the patella it is continued as a broad roll to the 
tibia, stretched in flexion, and in extension drawn forward by a special 
muscle. On the sides the capsule is united to the circumference of the 
semilunar cartilages ; it presents two layers — one of vertical connective- 
tissue fibres to the edges of the cartilages, and an inner smooth vascular 
layer covering their upper surfaces; this also covers the crucial liga- 
ments, so that really the semilunar cartilages and crucial ligaments are 
outside the sac of the capsule. 

Synovial Bursse and Ligaments.— The semilunar cartilages divide 
the joint into an upper and a lower chamber, and the crucial ligaments 
divide each chamber into lateral halves ; into one or other of these cav- 
ities the subcrural synovial pouch opens. There is a constant commu- 
nication with the popliteal bursa, which is between the popliteus muscle 
and the posterior wall of the lower and outer chamber of the jojnt. In 
1 out of 80 cases there is a communication with the upper tibiofibular 
joint. The groove for the popliteus is covered with cartilage which is 
continuous with that of the upper tibiofibular joint. The openings fi^m 
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the joint into the syJbcrural pouch are various in number and position, 
or, most rarely, are absent. 

The bnrsa semimembranosa lies between the external surface of 
the semimembranosus tendon and the inner head of the gastrocnemius ; 
it is about 2 inches (5 cm.) long, sometimes simple and sometimes spUt 
by septa. It communicates with the knee-joint in about half the 
cases, more often with the right knee, and more often in robust sub- 
jects, and never in children. 

The knee-joint contains large fatty synovial folds and tufts ; the most 
constant are the ligameiita alai-ia (plicae synoviales patellares), which 
are separated in front from the capsule by a mass of fat, and rise up 
behind the articular surface of the patella nearly to its upper edge. By 
the vertical ridge on the posterior patellar surface it is divided more or 
less into its two wings (alae) ; its irpper edge is concave and unites with 
the lateral edges of the patella. In flexion of the joint it enters as a 
pad between tne patella and tibia. Its position is secured by the liga- 
mentum mucomm (li^amentum plicae synovialis i)atellaris), which nses 
from the bottom of the joint and j)a8ses free in a sagittal direction 
through it to the anterior edge of the intercondyloid fossa of the femur, 
rarely attached to the spine of the tibia or anterior crucial ligament. 
At its insertion it is usually flat and broad, in the middle cyhndricaL 
It may be no larger than a thread. 

Synovial tufts are most numerous on the anterior wall of the joint 
above the patella. Small folds and strings and little follicles of the cap- 
sule lie near its insertion into the tibia. Synovia occupies the spaces not 
filled by S5movial folds or fat pads. 

Accessory bands are found upon the anterior, posterior, external, 
and internal walls. 

1. Anteriorly the accessory bands form three layers: (1) The most 
superficial is a continuation of the fascia lata, converging symmetrically 
on either side to be inserted into the tibia or ligamentum patellae ; some 
pass horizontally in front of the ligamentum patellae and patella. (2) The 
middle consists of tendons and ligaments around the patella. (3) The 
deepest set is transverse. To the second set, the centre of which is the 
patella, belongs the extensor tendon of the leg and three bands: the 
lowest is the ligamentum patellce (ligamentum patellare inferius), ^ inch 
(4 mm. ) thick, embracing the apex of the patella, and passing down and 
back to the tubercle of the tibia with undiminished size. Between this 
ligament and the capsule is a mass of fat ; between it and the head of 
the tibia is the sitbpateUar bursa ; between it and the tubercle of the 
tibia is a pretibial bursa. The side hands of the patella (ligamentum 
patellare laterale and mediale) are thin, membranous, and triangular. 
They rise by their apices from the epicondyles of the femur, and pass 
forward to the sides of the patella, to the posterior surface of the exten- 
sor tendon and ligamentum patellae, often separated from the capsule by 
cellular bursae. The deepest set forma the transverse ligament^ more or 
less covered with fat, and passing from the upper surface of the internal 
semilunar cartilage near its anterior extremity to the anterior convexity 
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of the outer. It is variable, may be round or flat, or lacking, or pass 
irom one cartilage into synovial folds. 

2. The posterior capsular wall has a complicated structure due to its 
connection with various muscle tendons. Above the condyles the cap- 
sule is compact, but lower it shows two transverse bands. The oblique 
ligament (posterior ligament of Winslow) is a part of the tendinous 
insertion of the semimembranosus. This muscle divides into four parts 
at its insertion — one to the front of the tibia in an arched direction, one 
straight down to the tibia, one to the popliteal fascia, and one on the 
posterior capsular wall uj) and out to the outer condyle. When the 
semimembranosus tendon is stretched this oblique ligament throws the 
wall into a fold. 

The arcuate ligament (ligamentum i)opliteum arcuatum) is composed 
of arched fibres, concave upward, springing from the external epicon- 
dyle and losing themselves on the capsule below the oblique ligament 
lliis helps form the opening by which the popliteal bursa communicates 
with the joint. Into the lower edge of this ligament are inserted a liga- 
ment and a muscle ; the ligament rises from near the apex of the head 
of the fibula between the biceps and soleus, and spreads its fibres upon 
both sides of the arcuate ligament It is the retinaculvm ligamenti 
arcuati or short external lateral ligament The muscle rising from the 
arcuate is the inner half of the popliteus. When the knee is extended, 
the retinaculum is stretched and the arcuate ligament kept convex ; in 
the flexed position the popliteus does the same, so that the ligament is 
tense in either case, and the canal held open by which the popliteal 
bursa communicates with the joint. 

3. Externally is the long external lateral ligament (Hgamentum acces- 
sorium laterale), a flat strand separated from the capsule by fat It 
rises from the external epicondyle, receiving some fibres from the 
external intermuscular septum, and passes straight to the head of the 
fibula, splitting the biceps tendon at its insertion. The most anterior 
fibres of this ligament bend at right angles to the front, and are lost on 
the edge of the external semilunar cartilage ; it is tense in extension 
and relaxed in flexion. ^ 

4. Internally are two ligaments, l<mg and short internal lateral (liga- 
mentum accessorium mediale longum and brevet Both are from the 
epicondyle below the lateral patellar ligament ; the long one is the more 
superfcial and attached to the posterior edge of the inner surface of 
the tibia 2 to 3 inches (5-8 cm.) below its articular surface. It covers 
the inferioi" articular vessels and the semimembranosus tendon, and is 
separated by a bursa from the tendons of the gracilis and semitendino- 
sus; posteriorly it becomes very thin. As this rises from about the 
centre of the circle formed by the posterior part of the condyle, it has 
an equal degree of tension in flexion or extension. 

^e short internal lateral ligament, placed behind the long internal, 
is a continuation of the semimembranosus fibres vertically to the inner 
semilunar cartilage. 
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The Bursse related to the Joints are arranged as follows : 



Prepatellar. 

1. Subcutaneous. 

2. Subfascial 

3. Subaponeurotic. 



/. Anterior Bursce. 

Pretibial. 

1. One in front of the tubercle 
of the tibia. 

2. One between the hgamentum 
_ atellae and the tubercle of the 
tibia. 

3. Subpatellar. 

11. Suhcrural Bursce. 
III. Lateral Bursce. 



Internally. 

1 . Beneath the inner head of the 
gastrocnemius. 

2. Beneath the semimembrano- 
sus. 

3. Between the semimembrano- 
sus and semitendinosus. 



Externally. 

1 . Beneath the outer head of the 
gastrocnemius. 

2. Beneath the tendon of the 
popliteus. 

3. Between the tendon of the 
popUteus and the external lateral 
ligament 

4. Bicipital, between the biceps, 
fibula, and external lateral liga- 
ment. 

The nerves are from the obturator, anterior crural, by branches to 
the vastus externus, internus, and crureus, external and internal pop- 
Hteal, three branches from each, and sometimes the great sciatic. 

The arteries are — the anastomotica magna of the femoral, five artic- 
ular of the popliteal, anterior tibial recurrent, posterior tibial recurrent, 
and a descending branch from the external circumflex. 

Movements to be considered are those between each condyle and 
tibia, between the femur and patella. It is a hinge and owes its special 
motions to peculiarity of ligaments rather than to conformation of oone, 
as in the case of the elbow. Flexion and extension have a maximum of 
140 degrees ; flexion is arrested mostly by the anterior crucial ligament; 
the anterior fibres of the posterior ligament are also stretched. At the 
beginning of flexion both crucial ligaments become relaxed ; both are 
stretched in extension, especially the posterior short fibres of the poste- 
rior crucial. In extension the lateral ligaments are tense, and do not 
allow any motion but flexion. Flexion and extension do not occur in a 
purely hinge-like manner ; the same part of one articular surface is not 
always applied to the same part of another ; the axis of motion is not a 
fixed one. The motion of the femur on the tibia is likened to that of a 
carriage-wheel on the ground ; it advances or recedes while it rotates. 

The semilunar cartilages are loosely attached, and move forward in 
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extension and backward in flexion of the joint like movable wedges ; as 
the condyles roll and present different curvatures, each cartilage con- 
tracts or expands to fit the surface above. The actual contact of the 
femur with the tibia is hardly more than linear. 

In extension the anterior capsular wall is raised by the subcrural 
muscle ; in flexion the posterior wall has two muscles to i)revent its 
bulging into the joint. The semimembranosus acts through its oblique 
ligament when the flexors from the thigh and pelvis are m operation : 
the popliteus, through the arcuate ligament when the plantaris ana 
those attached to the os calcis act. 

As flexion increases, rotation is possible, and increases to a total of 
39 degrees, due to a relaxation of the lateral and crucial ligaments. 
Rotation out (supination) is most extensive, as the external lateral 
ligaments are more loose than the internal; this occurs on an axis 
through the inner condyle and inner tuberosity of the tibia. This 
motion is checked by the internal lateral ligament and the winding of 
the posterior crucial around the spine of the tibia. Rotation in (prona- 
tion) on an axis through the outer condyle and outer tuberosity of the 
tibia is never more than 5 or 1 degrees ; this motion is checked by the 
anterior crucial ligament and by the twisting of these crucial ligaments 
around each other. 

At the close of full extension there is a movement of adaptation^ or 
gliding back of the inner condyle upon the tibia; this axis is through the 
external condyle. At the beginning of flexion a reverse motion takes 
place. 

ThQ movements of the patella are partly gliding and partly those of 
coaptation. In extension only the lower sixth of the patellar articular 
surface is in contact with the femur ; in semiflexion, the middle three- 
sixths ; in full flexion, the upper two-sixths, as the ligamentum patellae 
pulls it down in front of the joint. 

THE LXGAMENTS BETWEEN THE BONES OF THE LEG. 
The Upper Tibiofibular Articulation. 

The capsule rises from the tibia about J inch (5 mm.) above the 
articular surface, elsewhere from its edge ; it passes to the contiguous 
margins of the fibular surface, and generally encloses a little space at 
the lower part of the joint, covered only by periosteum, where the tibia 
and fibula rest upon each other. 

Accessory bands are anterior and posterior ligaments (ligamenta 
capituli fibulae anteria et posteria). The former consists of one or more 
bands from the front of tne head of the fibula to the front of the outer 
tuberosity of the tibia ; some fibres of the peroneus longus and extensor 
longus digitorum rise from it. The posterior ligament connects the 
bones in a similar manner, and is covered by one head of the soleus. 
This joint-cavity may communicate with the knee-joint. Fat fills the 
space between the cap6ide and interosseous membrane. 
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The joint-surfaces move in a transverse and sagittal direction, more 
in the former ; the purpose of the movement is to allow a gliding at the 
lower ends of the bones. 



The Interosseous Membrane. 

Between the bones is the interosseous ligament or membrane, its 
fibres passing down and out to the fibula ; it separates the flexor from the 
extensor muscles. Above is an opening for the anterior tibial vessels, 
and below another for the anterior peroneal. Close to the upper tibio- 
fibular joint is a band of fibres analogous to the oblique ligament of the 
forearm, running in a direction opposite to that of the fibres of the rest 
of the membrane. If the forearm be pronated and compared with the 
leg, the two interosseous ligaments run in parallel directions. 

The Inferior Tibiofibular Joint. 

The inferior tibiofibular joint presents intei'osseous, anterior , posterior, 
and transverse liffaments. The interosseous is continuous with the 
interosseous memorane above. The anterior and posterior ligaments 
connect corresponding surfaces of the two bones. The transverse is 
imder the posterior ligament, projects below and connects the margins 
of the bones, and forms part of the articulating surface for the astrag- 
alus. 

The Ankle-Joint. 

The ligaments are ariteriar, posteriory internal lateral, and external 
lateral. 

The anterior is broad and thin, and connects the tibia and astragalus. 
The posterior consists mostly of transverse fibres between the tibia and 
astragalus. 

The internal lateral, or ddtoid, has a superficial and a deep layer ; 
the former rises from the apex, anterior and posterior borders of the 
internal malleolus, and passes forward to the scaphoid and inferior cal- 
caneoscaphoid ligament, downward to the posterior edge of the susten- 
taculum tali, and backward to the astragalus, all to different bones ; the 
deep layer is strong and thick, and passes from the apex of the malleolus 
directly to the inner surface of the astragalus. 

The external lateral ligament has three fasciculi — one from the ante- 
rior part of the external maUeolus to the astragalus, a middle one from 
the apex of the malleolus to the os calcis, and a posterior one from the 
back of the malleolus to the astragalus. 
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THE JOINTS OF THE FOOT. 
The lagaments of the Tarsus. 

There are three sets — articulations of the first row, of the second row, 
of the two rows with each other. 

The ligaments of the first row, between the astragalus and os calcis, 
are external^ internal^ &nd posterior calcaiieodstragalom smd interosseous. 
The external is in front of and parallel with the middle fasciculus of the 
external lateral ligament ; it is inconstant and connects the outer surfaces 
of the two bones. The internal passes from the inner tubercle of the 
astragalus to the sustentaculum tali. The posterior is narrow and con- 
nects the posterior borders of the two bones. The interosseous is thick 
and strong, and fills the groove of the two bones. 

The ligaments of the second row are dorsal^ plantar, and four in- 
terosseous. These include the scaphocuboid ligaments. 

The ligaments connecting tne two rows are of three sets — ^viz., 
(1 ) between the os calcis and cuboid ; (2) between the os calcis and sca- 
phoid ; (3) between the os calcis and scaphoid. 

(1) Superior, Internal, Long and Short Calcaneocuboid, — ^The supe- 
rior connects the upper surfaces of the two bones. The internal is 
somewhat interosseous. The fo/ij^ p^ntor (long calcaneocuboid) passes 
from the tuberosities of the os calcis to the ridge on the under surface 
of the cuboid, completing a canal for the peroneus longus tendon. 

The short plantar extends from the anterior tubercle of the os calcis 
to the cuboid oehind its peroneal groove. 

(2) The ligaments are superior and inferior cakaneoscaphoid. The 
superior and internal calcaneocuboid form the arms of a Y. 

The inferior passes from the sustentaculum tali to the tuberosity of 
the scaphoid, forming an articular cavity for the head of the astragsdus ; 
it is supported below by the tibialis posticus tendon. 

(3) There is a thin superior astragaloscaphoid ligament; an inferior 
ligament is supplied by the inferior calcaneoscaphoid. 

The Bemaining Ligaments of the Foot. 

The tarsometatarsal joints have dorsal, plantar, and interosseous liga- 
ments ; the latter are three in number. 

The intermetatarsal articulations have dorsal, plantar, and interosseous 
ligaments ; the digital extremities are united by a transverse metatarsal 
ligament which connects the great toe to the others. 

Metatarsophalangeal and interphalangeal articulations have each 
plantar and two lateral ligaments. 
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QUESTIONS ON AETHEOLOGY. 

What are the ligaments of the vertebrsB ? 

Name and describe the special ligaments of the rotation vertebrse. 

Name and describe the ligaments binding the ribs to the vertebrsB. 

Describe the t^mporomaxillary articulation. 

How many synovial sacs are there in the sternoclavicalar and stemoacro- 
mial joints? 

What are the ligaments of the shoulder-joint? 

Is the shoulder-capsule taut or lax ? 

What are the strengthening bands of the shoulder-capsule? 

Is the long tendon of the biceps within the shoulder synovial cavity? 

What bursas communicate with the shoulder-joint's synovial cavity? 

Name the tendons in relation to the shoulder-joint, stating the relation of 
each. 

To what is the external lateral ligament of the elbow attached below ? 

To what part of the olecranon process is the outer portion of the posterior 
. ligament of the elbow attached ? 

What are the ligaments at the wrist? 

To what is the apex of the interarticular cartilage at the wrist attached ? 

What are the ligaments of the hip-joint? 

Where is the capsule of the hip-joint attached to the femur? 

Describe fully Bigelow's inverted Y-ligament. 

Give the relations of tendons and muscles to the hip-joint. 

Mention what limits the various motions at the hip-joint. 

To what degree is extension possible at the hip? 

What are the internal ligaments of the knee-joint? What the external ? 

Describe the posterior oblique fasciculus, the crucial ligaments, the semi- 
lunar cartilages, and the ligamentum mucosum. 

What relation does the popliteus tendon bear to the external lateral liga- 
ments and semilunar fibrocartilage ? 

What may be easily mistaken for the middle fasciculus of the external 
lateral ligament of the ankle? 

Describe the deltoid ligament. 
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PART III. 

MYOLOGY OR THE ANATOMY OF THE 
MUSCULAR SYSTEM. 



THE MUSCLES IN GENERAL. 

They are found symmetrically in pairs, excepting the sphincters 
and a few others. They number about 311 (voluntary). 

Muscles are named (1) from their situation as tibialis; (2) direction, 
rectus; (3) W56, flexore; {4) shape, deltoid: (b) subdivision, biceps; (6) 
a^ta^ihmmt, sternocleidomastooccipitoid ; (7) size, magnus; (8) bellies, 
digastric; (9) structure, semimembranosus; (10) relation to organs, 
extrinsic or intrinsic; (11) position, superficial or deep; (12) name of 
descriher, Homer's, Galen's. 

Some muscles are synergists to others, some antagonists, some mode- 
rators. 

The oriffin of a muscle refers to its more fixed, the insertion to its 
more movaDle attachment. The same nerves that supply joints gener- 
ally supply the musdes and integument over those joints. 

THE FASGL£ IN GENERAL. 

These fibrous structures are arranged in two layers, superficial and 
deep, each with its subdivisions. 

The superficial fascia is subcutaneous all over the body ; its web con- 
tains subcutaneous fat, the panniculus adiposus, and often superficial 
muscles, the panniculus carnosus. There is no fat in this layer in tlie 
eyelids, penis, and scrotum. Beneath the fatty layer is usually another, 
devoid of fat, for the support of vessels and nerves. 

The deep fascicB or aponeuroses are made of strong fibrous tissue 
covering the l)ody more or less, forming aponeuroses of investment or of 
insertion for muscles. Near some joints it is strengthened by transverse 
bands, forming retinacula or annular ligaments to hold tendons close 
to bones. 
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THE MUSCLES AND FASGIiB OF THE TRUNK. 

THE MUSCLES OF THE NECK AND BACK. 

I. THE SUPERnCAL MUSCLES. 

These in general are attached to the vertebral spines and pass out- 
ward from them. 

First Layer. — Muscvlus Trapezius (cucullaris), or hood mmck. — 
Origin, inner third superior curved line of occipital bone, ligamentum 
nuchaD, spinous processes of the seventh cervical, and of all the dorsal 
vertebrae and suprasj^inous ligament; insertion, fibres converge to 
shoulder-girdle : superior ones to outer third or half of posterior border 
of clavicle : middle fibres horizontally to inner margin of acromion and 
superior lip of scapular spine ; inferior fibres up ana out to a triangular 
tendon gliding over the inner extremity of the spine of the scapula and 
inserted into a tubercle on its upper lip. The aponeuroses of the two 
muscles form an ellipse widest at the seventh cervical spine. 

Second Layer. — 1. M. Rhomboideus Jfiwor. —Origin^ seventh cer- 
vical and first dorsal spines and ligamentum nuchas of that region; 
insertion, vertebral margin of scapula opposite triangular surface at 
commencement of the spine. 

2. M. Rhomboideus Major. — Origin, spinous processes of four or 
five upper dorsal vertebras and supraspinous ligament ; insertion, ver- 
tebral margin of scapula between tne spine and the inferior angle. The 
greater part of its nbres are not fixed directly to bone, but end in a 
tendon attached to the lower angle of the scapula, so that the muscle 
acts more especially upon this angle. 

3. M. Teres Major. — Origin, dorsal aspect inferior angle of scapula, 
slightly from axillary border, just above it from septa between it, the 
teres minor and infraspinatus, from infraspinatus fascia; insertion, by 
flat tendon, 2 inches wide, behind latissimus dorsi into inner bicipital 
ridge of humerus. The two tendons are intimately connected ; that of 
the teres major extends the lower on the humerus. 

4. M. Latissimus Dorsi\ broad and flat at its origin, narrow at its 
insertion. — Origin, spinous processes of the lower six or seven dorsal 
vertebrae, posterior layer of the lumbar aponeurosis which attaches it 
to the lumbar and sacral spines and iliac crest, from the external lip of 
the iliac crest in fix)nt of the lumbar aponeurosis ; fix)m the last three 
or four ribs by digitations interposed between those of the external 
oblique ; often by a slip from the inferior angle of the scapula. Its 
upper fibres are nearly horizontal, middle oblique, and the lower ver- 
tical ; it winds round the teres major and in front of it, and is inserted 
by a tendon 1 J inches wide into the floor of the bicipital groove, a little 
higher than the teres major, and by its upper edge into the inner lip of 
the groove limiting the insertion of the suDscapularis. 
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Third LhjeT.Serrati Mus- 
cles. — 1. M. Serratus Posticus 
Superior, — Origin, by a thin 
aponeurosis from two, rarely 
tnree, upper dorsal spines, su- 
praspinous ligament, seventh 
cervical spine, lower part of 
ligamentum nuchas ; fibres pass 
down and out ; inserted by four 
slips into the upper borders and 
outer surfaces of the second, 
third, fourth, and fifth ribs be- 
yond their angles. 

2. M. Serratus Posticus In- 
ferior, broader than the above. 
— Origin, by part of the lumbo- 
dorsal aponeurosis from first two 
lumbar and last two or three 
dorsal spines ; passing up and 
out ; inserted by four slips into 
the lower borders of the last four 
ribs up to the origin of the latis- 
simus dorsi. 

Fourth Layer.— 3fm. Sph- 
nii. — Named from strap-like ac- 
tion binding down underlying 
parts ; rise from lower half of 
neck and upper half of back.. 

1. Jf. Splemus Capitis. — 
Orignn, ligamentum nuchae over 
third, fourth, fifth, and sixth 
cervical spines, from seventh 
cervical and first two dorsal 
spines : insertion, outer surface 
and posterior margin of mastoid 
process, outer part of superior 
curved line to insertion of tra- 
pezius. 

2. M. Splenius Cervicis (col- 
li). — Origin, below the above 
from the third, fourth, fifth dor- 
sal spines, not lower than the 
sixth ; insertion, with slips of 
the levator anguli scapulae into 
the tipis of the transverse proc- 
ess of the first and second, often 
third, cervical vertebrae. 

The splenii are covered in part by the 



Fig. 28. 




Muscles in the second layer of the back and 
on the dorsum of the shoulder. (Testut.) 

trapezius, rhomboidei, 
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and superior serratus; the complexus comes to view internal to 
them. 

Nerves. — Trapezius by the spinal accessory, third and fourth cervical 
nerves ; rhomboiaei by the fifth cervical nerve ; teres major by the lower 
subscapular nerve (sixth and seventh cervical) ; latissimus dorsi by the 
long subscapular nerve (seventh and eighth cervical) ; the serrati by the 
intercostals or the upper slip of the serratus posticus superior by the 
cervical plexus ; the splenii by the posterior spinal nerve. 

Actions. — Trapezius^ upper part supports shoulder, raises point of 
the shoulder by rotation of the scapula, acts in forced respiration ; mid- 
dle part adducts the scapulae, helps elevate the shoulder, throws the 
chest out ; inferior part would alone depress and carry the scapulae in, 
but in concert with the upper two-thirds of the muscle it raises the 
acromion and carries the lower angle out and up. Fixed below, one 
acting, draws the head back and rotates the face to the opposite side ; 
both acting, draw the head back. The rhomhoidd are special antagonists 
of the serratus magnus ; they elevate the superior angle of the scai)ula 
and counteract the rotation of the trapezius ; combined with the trapezius, 
the scapula is raised without rotation or drawn back and in. Teres rnqfor, 
fixed at humerus, rotates scapula; fixed at scapula, rotates raised 
humerus in and depresses arm. Latissimm dorsi, fixed at humerus, 
draws the body forward as in using crutches or climbing, feebly in forced 
respiration, fixed below, carries the elevated arm down, back, and rotates 
in • draws the shoulder down and back, is used in swimming ; keeps the 
inferior angle of scapula close to the chest- wall. 

Serratus posticitJi superior, muscle of forced inspiration ; serratus pos- 
ticus inferior^ muscle of forced expiration (Quain says of inspiration, as it 
holds the lower ribs fixed when the diaphragm tends to draw them up). 

Splenii of one side draw the head and neck back and rotate the lace 
to the same side ; help keep the head erect. 

The Dorsal and Lumbar Fasciae. 

The vertebral aponenrosis represents the middle portion of the 
muscular sheet of the serrati ; above, it passes beneath the superior 
serratus ; below, it is blended with the latissimus dorsi and inferior serra- 
tus, and binds down the long extensor muscles. The lumbar aponeu- 
rosis is usually described in three layers, enclosing the erector spinae and 
quadratus lumborum ; its posterior layer is continuous with the vertebral 
aponeurosis, and by it the latissimus dorsi and inferior serratus are 
attached to the vertebral spines. 

II. THE DEEP LONGITUDINAL MUSCLES. 

Long Muscles. — 1. M. AS^acra<?piwa?«5, p. n.^ (erector spinae). — Orig^, 
lowest two or three dorsal, all the lumbar and sacral spines, posterior 

* A commission of anatomical nomenclature has suggested for universal use 
names here marked p. n. (proposed name), It is practically the nomenclature 
of Henle. 
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fifth of inner lip of the iliac crest, lower and back part of the sacram, 
anterior surface of the lumbar fascia : opposite the last rib this mass 
divides into the middle and outer columns, and an inner one, spinalis 
dorsi, separates from the naiddle in the upper dorsal region. The outer 
and middle portions subdivide. 

Middle Portion. Outer Portion. 

Longissimus dorsi (Longissimus SacrolumbaUs (Iliocostalis lumbo- 

dorsi, p. ?i.). rum, i). 71.). . 

Transversaliscervicis (Longissimus Accessorius (Ihocostalis dorsi, p. 

cervicis, p. ?i.). ^^•).* ,. , /n- v 

Trachelomastoid (Longissimus Cervicalis ascendens (Iliocostalis 

capitis, p. n,). oervicis, p. n.). 

M. iliocostalis lumborum (sacrolumbalis), from the outer and super- 
ficial portion of the common mass into the angles of the lower six or 
seven ribs. 

M. iliocostalis dorsi (accessorius), from ribs into which the preceding 
is inserted, but internal to it, into the angles of the upper six ribs and 
transverse process of the seventh cervical vertebra. 

M. Uiocostalis cervids (cervicalis ascendens) continues the series from 
the angles of the upper four or five ribs into the posterior tubercles of 
the fourth, fifth, and sixth cervical transverse processes. 

M. longissimus dorsi rises from the common mass, has two sets of 
insertions — the inner row of round tendons into all the dorsal transverse 
processes and lumbar accessory processes ; an outer row to the lowest 
nine or ten ribs between the angles and tuberosities, and to the whole 
length of the lumbar transverse processes and into the lumbar fascia. 

M. longissimus cervicis (transverealis cervicis), from the highest four 
or five dorsal transverse processes into posterior tubercles of the trans- 
verse processes of the five cervical vertebraD, second to sixth inclusive. 

M. longissimus capitis (trachelomastoid), by four tendons from the 
upper dorsal transverse process, and from the articular process of the 
lower three or four cervical vertebrae, into the posterior margin of the 
mastoid process under the splenius capitis and stemomastoid. It shows 
a tendinous intersection near its insertion : it is the only muscle between 
the splenius and com plexus. 

2. Musculi spinales, spinous muscles, have an arched direction. (1) 
M. spinalis dorsi, close inside the longissimus dorsi and connected with 
it; origin, lowest two or three dorsal spines and from tendons passing 
frona the upper lumbar spines to the longissimus dorsi ; inserted by four 
to nine slips into the upper dorsal spines. 

(2) M. spinalis cervicis, inconstant or different on the two sides from 
the ligamentum nuchas and seventh cervical spine, and one or two above 
or below this ; inserted into the spine of the axis or also into the third 
and fourth cervical spines. 

M. sacrococcygens posticus or extensor coccygis (rare), from the lower end of 
the sacrum to the coccyx, represents a strong extensor of the lower animals. 
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3. M. traTisversospiiudis, a common name for a group all inclined in- 
ward from the transverse to the spinous processes. 

(a) Mm. Semispincdis (half-spinous). — (1) M. semisptnalis dorn^ by 
five or six tendons from the transverse process of the dorsal vertebra, 
from the sixth to the tenth, inclusive ; inserted by just as many tendons 
into the spines of the upper four dorsal and lower two cervical vertebrae. 
(2) M. semispincUis cermcis, covered by the complexus, rises nearly from 
the insertion vertebrae of the preceding — viz., upper five or six dorsal 
transverse processes ; inserted into the cervical spines from the second 
to the fifth, inclusive, being thickest into the axis. (3) M, semipnTialis 
capitis (complexus) rises by two sets of heads : the inner, or hiventer 
cervids^ rises Jrom three or four dorsal transverse processes between the 
second and sixth ; its superficial fibres are inserted into the external 
occipital protuberance beside the ligamentum nuchae ; its deeper fibres 
join the external head. The outer head rises from the upper dorsal 
and lower three or four cervical vertebrae, on the dorsal and seventh 
cervical from the transverse process, on the remaining cervical vertebrae 
(fourth, fifth, or sixth) by two slips from each, one from the posterior 
tubercle of the transverse process, and one ttom the lower articular 
process. These fibres unite, join part of the inner head, and are inserted 
mto the inner impression between the two curved occipital lines. A 
tendinous inscription crosses the muscle near the spine oi the axis ; an- 
other crosses the biventer lower down. 

(b) M. mtdfifidus spincE occupies the groove beside the spinous proc- 
esses from the sacrum to the axis ; rises frmn the deep surface or the 
erector apinae, from the back of the sacrum as low as the fourth foramen, 
posterior extremity of the ilium, and posterior sacroiliac ligament: in the 
lumbar region from the mammillary processes ; in the dorsal, from the 
transverse process ; in the cervical, mum the articular processes of the 
four lower vertebrae. The bundles pass up and in, to be inserted into 
the whole length of the spines fipom the last lumbar to the axis : some 
fibres go to the fourth vertebra above, others to those nearer. 

(c) Mm. Rotatores. — (1) Mm. rotatores longi, really a part of the 
multifidus, only in the dorsal region, from the upper edge of a trans- 
verse process into the lateral edge of the root of the second or third 
spinous process above. 

(2) Mm. rotatores breves (rotatores dorsi of Quain), eleven in number, 
dorsal region, nearly horizontal, from the upper edge of a transverse 
process into the lower edge of the lamina above. 

Short Muscles. — All those connecting adjacent vertebrae. 

1. 0/ Flexion Vertebra?. — 1. Jfm. iWer«2wVi«?f*» vertical sets of fibres 
in pairs between contiguous spinous ijrocesses ; in the neck they are 
round, in the back are usually absent, in the loins are flat from side to 
side. 

2. Mm. Intertransversales ( posteriores, as there is also an anterior set 
in the neck).— In the lumbar region there are two parts — an inner, 
intertransversah's posticus medwJis. from a mammillary process into an 
accessory or mammillary process next above; an external, intertrans- 
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versalis posticus lateralis, between two contiguous transverse processes. 
In the back the inner portion is supplied by the intertransverse liga- 
ments, the outer portion by the levator costarum ; in the neck and 
upper dorsal region they are single bands between the transverse process 
and behind the cervical nerves. 

3, Mm. levatores costarum, twelve on either side, rise from the tips 
of the transverse processes of the seventh cervical and upper eleven dorsal 
vertebrae ; continued externaUy into the external intercostals, and inserted 
into the outer surface of the rib belonging to the vertebra below that 
from which it springs, between the tuberosity and the angle. Those 
muscles passing to the adjacent rib are the levatores costal^ breves : in 
the lower dorsal region are the levatores costales longi, which pass over 
one rib. 

II. Short Muscles of Rotation- Vertehrce and Occiput. — ^Five on each 
side; two rise from the axis and three from the atlas. 1. M. rectus 
capitis posticus major. — Origin, spine of the axis, upper border; in- 
sertion, into and below the middle third of the inferior curved line of 
the occiput. 2. M. ohliquus capitis inferior, strongest of these muscles. 
—Origin, upper and posterior part of the arch of the axis (Henle) ; 
insertion, back part of the transverse process of the atlas. 3. M. rectus 
capitis posticus minor. — Orig^, posterior tubercle of the atlas; inser- 
tion, into and beneath the inner third of the inferior curved Hne of the 
occiput, covered partly by the major muscle. 4. M. oUiovms capitis 
mperior. — Origin, upper surface of transverse process of the atlas; 
insertion, impression oetween the outer j)arts oi the occipital curved 
lines. 5. M. rectus capitis lateralis. — Orig^, anterior surface of the 
apex of the transverse process of the atlas ; passes nearly straight up to 
the jugular process of tne occiput. 

The two oblique muscles, with the rectus capitus posticus m^jor, form the 
niboccipitdl triangle, in which are found the vertebral artery and the posterior 
primary branch of the suboccipital nerve (Quain). 

Nerves.— All of the foregoing muscles of the neck and back are supplied 
by posterior primary branches of tte spinal nerve. 

Actions. — ^The longitudinal muscles extend the back with a force of 200- 
400 pounds ; some of the lower muscles may depress the ribs and aid in forced 
expiration ; some of the upper, if fixed above, may act in forced inspiration. 
The muscles of one side produce lateral flexion of the spinal column. The 
eomplexua and transveraoapinalis rotate the head and spine to the opposite side. 
The rectus minor and mperior oblique chiefly extend the head ; the rectus major 
and inferior oblique rotate the atlas and skull on the axis ; the major also 
extends the head. The levatores costarum have but little action on the ribs ; 
are regarded as muscles of forced inspiration. The rectus lateralis bends the 
head to one side. 

THE FASCLS AND MUSCLES OF THE ABDOMEN. 

The snperficial fascia of the abdomen has two layers : (1) suhcu- 
taneous, containing fat ; (2) deeper contains yellow elastic tissue, corre- 
sponding to the tunica abdominalis of animals for support of jdie 
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viscera. From the deeper layer is derived the suspensory ligament of 
the penis: its lower part, /ascia 0/ Scarpa, passes over Pompart's liga- 
ment and ends just below in the fascia lata. Both layers pass over the 
spermatic cord to the scrotum, become reddish and muscular, forming 
the dartos. There is no deep fascia. 

The abdominal muscles fill the space between the chest, lumbar ver- 
tebrae, and pelvis. 

I. The Vertical Muscles of the Abdomen. 

1. M, rectus abdominis, separated from its fellow by the linea alba. 
— Orig^, cartilage of the fifth, sixth, and seventh ribs, and usually 
bone of the fifth, by three slips, sometimes from the ensiform ; inser- 
tion, by two tenaona, the inner smaller one into the front of the sym- 
physis pubis, crossing its fellow of the opposite side, passing down and 
out to the adductor fascia, down and in to the fascia of the penis ; the 
outer head into the pubic crest or space in front of it if the pyramidalis 
is lacking. (Henle considers the insertion as below, as it passes into so 
much movable fascia.) The fibres are interrupted by zigzag transverse 
tendinous intersections, the three most constant being one at the umbili- 
cus, one at the lower end of the ensiform, and one between these two ; 
if one or two more are added, they are incomplete and below the 
umbilicus. They do not penetrate the whole thickness of the muscle. 
They may extend into the lateral oblique. 

M. rectus lateralis abdominis^ 1 inch (2.5 cm.) broad, between the external 
and internal oblique muscles, from the tenth rib down over the eleventh to 
the middle of the iliac crest. 

2. M. pyramidalis rests on lower part of the rectus inside its sheath, 
separated from it by a special fascia. Origin, front of the pubis below 
the insertion of the outer tendon of the rectus, passes over the lower 
third of the space between the umbilicus and pubis; inserted into the 
linea alba. Its inner fibres are vertical, outer ones oblique. 

The height of the muscle is variable, unlike on both sides, one lacking ; 
both lacking in every fourth ease ; doubled on one or both sides. When lack- 
ing, the lower part of the rectus is increased in size. 

The linea alba is a fibrous structure from the ensiform to the pubis, 
formed by the union of the oblique and transverse aponeuroses, broad- 
est above, J inch (4-7 mm.), and a little below its middle is the cicatrix 
of the umbilicus. At the lower end it passes in front of the recti, and 
here is detached posteriorly a band of longitudinal fibres = adiminieur 
lum linece albcBy spreading out triangularly behind the outer heads of the 
recti. 

The linea semilunaris is a narrow part of the internal oblique apo- 
neurosis just before it divides into two layers. 

Lineae transversae correspond to the intersections of the rectus, t 
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n. The Transverse Muscles of the Abdomen. 

1. M. obliquus extemus, or descending oblique, is muscular on the 
side, aponeurotic in front. — Origin, outer surfaces and lower borders 
of tne lower eight ribs (seven, Henle) by slips in a serrated series, five 
interdigitating with the serratus magnus, the lower three with the latis- 
simus dorsi, from the lumbodorsal aponeurosis connected with first 
lumbar vertebrae. The slip from the eighth rib is broadest, the others 
diminish above and below that ; upper and lower digitations rise from 
near the costal cartilages, the intermediate ones at some distance from 
them. 

The fibres from the last two ribs pass nearly vertically down to insert 
the anterior half of the outer lip of the iliac crest : all the rest incline 
down and forward to the aponeurosis. This is wider below than above, 
meets its fellow in the Hnea alba, is connected with the costoxiphoid 
ligament, gives origin to the lowest fibres of the pectoralis major, or is 
covered by a fascia derived from it ; below it extends from the anterior 
superior spine of the ilium to the spine of the pubis as a thickened 
border called Fonpart's ligament. 

The aponeurosis is pertorated by a large opening near the pubis for 
the spermatic cord in tne male and round ligament in the female ; this 
is the external abdominal ring (annulus inguinalis cutaneus, p. n. ). 
It is oval or elliptical, .1 inch long, J inch wide in the male, with its base 
at the pubic crest; its sides are the pillars (crus superius and cms 
inferius, p, w. ) ; the upper or inner is flat and straight, attached to the 
anterior surface of the pubis, decussating with its fellow or passing to 
the adductor fascia and dorsum of the penis ; the lower or external is 
thin above, and below is formed by the inner end of Poupart's ligament, 
attached to the snine of the pubis. 

The deepest fiores of Poupart's ligament are sent back to the inner 
part of the iliopectineal line for J inch, forming a layer called Gimber- 
nat's ligament, presenting upper and lower surfaces and a concave 
margin toward the femoral ring and vein. Some of the fibres of Gim- 
bernat's ligament or of the outer pillar are reflected up and in, under 
the spermatic cord, behind the inner pillar, in front oi the conjoined 
tendon, covering the posterior wall of the external ring, and pass to the 
sheath of the rectus and linea alba or interlace with its opposite ; this 
is the reflected Gimbemat's ligament or triangular ugament of 
CoUes. 

Transverse fibres bind together the oblique fibres of the aponeurosis, 
and where they cross the ring they are called intercolumnar flbres. 
From them a thin membrane is prolonged upon the spermatic cord, 
known as the intercolumnar or spermatic fascia. 

Generally the external oblique and latissimus dorsi leave a triangular 
space between them on the iliac crest, forming Petit^s triangle. Thirty 
or forty cases of lumbar hernia protruding through this space have been 
recordefi. 

The external inguinal ligament of Henle Oigamentum inguinale 
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exterius) is a strengthening band of fascia along the outer part of Pou- 
part's ligament. It springs from the anterior superior spine by two flat 
roots which form a short canal for the external cutaneous nerve ; it 
runs transvereely, and is fused with the iliac fascia at the lower edge 
of the external oblique aponeurosis as far as the crural arch ; there it 
passes over the femoral vessels and is lost. It receives fibres from the 
external oblique aponeurosis, and sends fibres down to the fascia lata 
over the sartorius, so that a sagittal section of the ligament and con- 
nected fasciae is in the form of a St. Andrew's cross. The superficial 
fascia, and with it the skin, are attached to the ligamentum inguinale 
exterior, and form the inguinal sulcus (fold of the groin). Internally 
this Ugament gives off the intercolumnar fibres, and may end in them 
or in the external oblique aponeurosis or in the ligamentum inguinale 
intemale. 

2. M, Obliquus /w^miw*.— Origin, outer half of Poupart's ligament, 
anterior two-thirds of the middle ridge of the iliac crest, from the 
lumbar fascia; ingertion, lower margins of the cartilages of the last 
three ribs^ its aponeurosis, and by coxnoined tendon (with transver- 
salis) archmij over the inguinal canal to the front of the pubis and inner 
part of the iliopectineal line behind Gimbemat's ligament. The apo- 
neurosis splits at the outer border of the rectus ; the anterior layer 
unites with the external obliaue aponeurosis, the posterior with the 
transversalis aponeurosis, whicn reunite and form the sheath of the 
rectus; the posterior layer is attached above to the ensiform, seventh 
and eighth rib-cartilages. This division of aponeurosis stops a little 
above half-way between the umbihcus and pubis, and below this point 
the internal oblique aponeurosis and transversalis aponeurosis pass 
wholly in front of the rectus. This deficiency in the posterior wall of 
the sheath is marked by a lunated edge, concave downward, the semi- 
lunar fold of Douglas (linea Douglasii, p. n,) ; here the rectus is sepa- 
rated from the abdominal contents by peritoneum, subperitoneal tissue, 
transversalis fascia, and a thin connective tissue which continues the 
transverse aponeurosis. (Note a difference between the transverse fascia 
and the aponeurosis.) 

The cremaster muscle, peculiar to the male, is attached externally to 
the inner portion of Poupart's ligament, and is continuous with the 
internal oblique fibres ; its internal attachment (inconstant) is the spine 
and crest of the pubis ; it descends in folds in front of the spermatic 
cord to the level of the testis, and spreads out in a cremasteric fa^sda. 
Some regard this muscle as a part of a foetal structure called gubernacn- 
lum testis. There are some remains of it in the female. 

3. M. Transversalis Abdominis. — Orig^, inner surface of the lower 
six rib-cartilages, interdigitating with the diaphragm, from the lumbar 
transverse process by a posterior aponeurosis^ from the anterior three- 
fourths of the inner margin of the iliac crest, outer third of Poupart's 
ligament. This muscle nearly surrounds the abdomen, and is inserted 
into the anterior aponeurosis and conjoined tendon. This aponeurosis 
commences for the most part about 1 inch from the outer boraer of the 
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rectus in the linea Spigdii {p, n, ), but muscular fibres nearly meet behind 
the rectus above: the lower third of this aponeurosis passes in front 
of the rectus. 

The posterior aponeurosis is the middle layer of the lumbar fascia or 
lumbocostal ligament (Henle), between the erector spiuse and quadratus 
lumborum muscles. The hignest part of this muscle is continuous with 
the triangularis stemi. 

Neryes. — Supplied in general by the lower intercostal nerve ; internal 
oblique and transversalis also by the iliohypogastric and the ilioingui- 
nal nerves ; the cremaster by the genital oranch of the genitocrural 
nerve. 

Actions. — Upon the thorax, viscera, or vertebral column ; pelvis and thorax 
fixed, they aid vomiting^ expvlsion of fcetus, feces^ and urine; vertebral column 
fixed, they raise the diaphragm by pressing up the viscera, and so aid expira- 
tion; fiex the thorax to the front or laterally, or rotate it if the vertebral column 
be not fixed ; thorax fixed, drans up tkepdvia in climbing. Pyramidales make 
the linea alba tense. 
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The transyersalis fascia covers the inner surface of that muscle, and 
is continued upon the under surface of the diaphragm ; along the inner 
margin of the iliac crest it is attached to the periosteum ; for about 2 
inches internal to the anterior superior iliac spine it is attached to the 
back of Poupart's ligament and the iliac fascia ; next internally it passes 
down over the femoral vessels as the anterior portion of their sheath ; as 
it passes under Poupart's ligament it is strengthened by the deep crural 
arch (arcus cruralis), a band of fibres inserted into the pubic spine and 
iliopectineal line behind the conjoined tendon; it includes beneatli it, 
between the femoral vein and Gimbemat*s Ugament, the femoral ring, 
through which a femoral hernia may descend. 

Half-way between the anterior superior iliac spine and symphysis pubis 
is the internal abdominal ring (annulus inguinalis abdominalis, p. n.); 
its lower edge is vertically i inch (8 mm.) above Poupart's ligament, and 
1 J inches (4 to 5 cm. ) from the outer ring. 

From the inner end of the iliopectineal line fibres of the transversalis 
fascia go in two directions — outward, beneath the internal ring and par- 
allel with Poupart's ligament, the Ugamentum inguinale intemolaterale; 
upward, on the inner side of the ring as the Ugamentum inguinale inter- 
nomMiale (outer and inner parts of internal inguinal ligament). These 
two form a blunt angle, limiting the internal ring below and internally. 
From the margin of the ring is prolonged the delicate infundihuliform 
fascia ( processus vaginalis fasciae transversalis). The ring is the entrance 
mto this process, the lower sharp border of which is the plica se^nilunaris 
fa^cioi transversalis (frequently lacking). 

In the region of the umbilicus are strengthening fibres covering the 
obliterated umbilical vein {fascia transversalis umhilicalis). 

10— Anat. C^r\r\n\o 
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The iliac fascia covers the iliopsoas muscle, stretched from the iliao 
crest to the iliac portion of the iliopectineal line ; it is continued up on 
the psoas, attached to the sacrum, invertebral disks, internal arched 
ligament of the diaphragm, and externally to the iliolumbar Ugament 
(anterior layer of the lumbar fascia). Below it passes beneath the femoral 
vessels, forming the hinder part of the femoral sheath; outside the 
vessels it unites with the transversaJis fascia on Poupart's ligament and 
with the external inguinal ligament, which prolongs it to the fascia lata 
(ihac portion) ; internally it joins the pubic portion of the fascia lata. 
A strong band is attached to the iliopectineal eminence between the 
psoas and pectineus, called the iltopectiiieal ligament 

THE FASGIiB OF THE PEBINEUM. 

Superficial. — In the anterior half of the perineum, continuous with 
the dartos, is the superficial perineal fascia^ or fascia of CoUes^ bound to 
the ischiopubic rami as far back as the ischial tuberosities : on a line from 
this tuberosity to the central point of the perineuna it turns round the 
transversus perinei muscle and becomes deep perineal fascia. There 
is an incomplete median septum, so that extravasated urine distends one 
side of the scrotum beneath the dartos, then penetrates to the other side, 
then to the front of the abdomen beneath the superficial fascia, but does 
not pass to the posterior half of the perineum nor down upon the thighs. 
Bums fascia is the continuation forward of CoUes' fascia, investing the 
penis as far as the glans, continuous with the dartos, and directing the 
urine as already stated. 

The deep perineal or subpubic fascia or triangular Hgament of 
the urethra is stretched across the subpubic arch on the deep surface 
of the crura and bulb, and consists of two layers : the inferior layer ex- 
tends back to the central point of the perineum, attached to the ischio- 
pubic rami, connected at its base with the other layer, and continuous 
with the recurved margin of the superficial perineal fascia. This layer, 
meeting from below the arcuate pubic ligament (subpubic), forms an 
aperture for the dorsal vein of the penis. It is perforated by the urethra, 
arteries of the bulb and of the corpora cavernosa, and ducts of Cowper's 
glands. 

The superior (deep) layer consists of right and left lateral halves, 
separated in the middle line by the urethra close to the prostate, and 
continuous on each side with the fascia covering the obturator intemus 
muscle. The levator ani is between this layer and the rectovesical 
fascia. 

Between the two layers of the triangular ligament are the mem- 
branous portion of the urethra, the constrictor urethrae, Cowper's 
glands, pudic vessels, and dorsal nerves of the penis. 
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THE FASCIiB OF THE PELVIS. 

This consists of two parts, obturator and rectovesical fascia. 

The obturator fElscia covers the inner surface of the obturator 
intemus muscle ; it is attached to the iliac portion of the iliopectineal 
line, to the body of the pubis, to the great sacrosciatic notch and great 
sacrosciatic ligament, and upper edge of the obturator membrane; 
below it joins the falciform process of the great sacrosciatic ligament and 
bounds the ischiorectal fossa externally. Near its upper margin it gives 
off the analfasda^ which covers the levator ani externally and bounds 
the ischiorectal fossa internally. 

The fascia of the piriformis is continued back from the obturator 
in front of the pyriformis muscle and sacral plexus. 

The rectovesical fascia is attached in front to the back of the 
pubis, and laterally separates from the obturator fascia along a curved 
line from the upper part of the obturator foramen to the ischial spine ; 
this is the postenor part of the white line which extends from the pubis 
to the ischial spine. The fascia, covering the upper surface of the leva- 
tor ani muscle, passes to the prostate gland, bladder, rectum, and from 
side to side across the median line. The part to the prostate and neck 
of the bladder from the pubis consists largely of involuntary muscular 
fibres, the anterior true ligaments of the bladder^ or puboprostatic liga- 
ments; outside them are the lateral true ligaments^ and the part going 
to the rectum is the ligament of the rectum. The anterior part of the 
fascia meets the bladder along its junction with the prostate, and divides 
into two layers : the upper (ascending) unites with the muscular coat 
of the bladder, and is attached just outside the vesiculaB seminales ; 
the inferior layer (descending) forms the sheath of the prostate, and at 
its apex is continued into the upper layer of the triangular ligament ; it 
also passes between the bladder and rectum and forms the front of the 
sheath of the latter. The vagina receives the rectovesical fascia in a 
manner similar to the prostate. 

THE MUSCLES OF THE PERINEUM IN THE MALE. 

Two groups — anal and genitourinary, comprising a superficial and 
a deep set in each. 

I. The Anal Muscles. 

The internal or circular sphincter is a thick ring of unstriped muscle 
continuous with the circular fibres of the rectum. 

The external tmhincter, 1 inch in depth, is elliptical, attached by a 
small tendon to the coccyx, encloses the anus, and superficial fibres end 
in skin ; some decussate across the median line ; a few deep ones are 
continuous from side to side, but a large part blend with the muscles at 
the ** central point," 
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The central point of the perineum is the median part of a tendinous 
septum in whicn several muscles meet ; it is 1 inch in iront of the anus, 
behind the bulb of the urethra ; may be absent. 

The levator ani rises yrowi the pubic body, adherent to and between 
the obturator and rectovesical fasciae, from the '* white hne," spine of 
the ischium, and the upper layer of the triangular ligament. 

Insertion. — ^The hinder fibres pass down and in to the coccyx. The 
foremost run almost directlv back to the *' central point," the interven- 
ing ones to the lower end of the rectum and median aponeurosis between 
the coccyx and anus, common to the two muscles. 

The coixygeus^ or levator coccygeus^ rises by its apex from the ischial 
spine and obturator faacia, and is inserted by its base into the margin 
of the coccyx and lower part of the sacrum. This with the above 
muscle, on both sides, constitutes the pdvic diaphragm, 

n. The Oenitourinary Muscles. 

Three on each side and a central deep one. 

Transversm Periaei — Origin, low down on inner margin of the 
ischial ramus passes forward and inward to unite with its fellow, the 
external sphincter, and bulbocavernosus at the ^^' central point." 

Ischiocavernosus, or Erector Penis. — Origin, inner margin of the 
ramus of the ischium, behind and on each side of the attachment of the 
cms penis ; its tendon spreads over the cms, and is inserted into the 
outer and under sides of that body at its forepart. 

Bulbocavernosus, or ^aculator urince, unites with its fellow in a median 
raph6 continued forward from the '* central point," the two covering the 
bulb and part of the corpus spongiosum. Its fibres ascend from the 
raph^ and end on the dorsum ef the corpus spongiosum by joining its 
fellow ; at the forepart sopae pass to the outer side of the corpus caver- 
nosum and send an expansion over the dorsal vessels ; some of the poste- 
rior fibres unite with the under surface of the triangular ligament. 

The above three muscles and enclosed triangular space are between 
the superficial and the deep perineal fasciae — i e. , below the lower layer 
of the triangular ligament. 

The constrictor, or compressor urinm, rises from the ischiopubic rami, 
from the two layers of the triangular ligament, between which it is placed, 
and surrounds the membranous portion of the urethra, forming a kind 
of sphincter. A median raph6 sometimes divides the muscle. Its 
hindermost fibres have been described as the transversus perinei pro- 
fundus. 

Most of the fibres pass transversely, others obliquely, others circularly 
around the urethra, and on the inferior surface is a limgitudinal slip from the 
base to the apex of the triangular ligament. 

Nerves. — External sphincter by the fourth sacral and inferior hemor- 
rhoidal of the pudic, levator ani by the fourth sacral and perineal branch 
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of tbe pudic ; coccygeus by the fourth sacral ; the three superficial genito- 
urinary muscles by the perineal branch of the pudic ; constrictor urethras 
by the dorsal nerve of the penis. 

Actions. — Internal sphincter wholly involantary, external usually involun> 
tary, but made firmer by act of the will ; the levator ani and coccygeiM support 
aud raise the floor of the pelvis, and thus have to do with forced expiration ; 
the levator also assists in emptying the lower rectum, raising and expanding 
its aperture, but some of its fibres act with the external sphincter in closing 
the anus ; the tranwerai fix the "central point " and give support to the ^acu- 
lator muscles; the iachiocavemoH compress the crus and help produce and 
maintain erection of the penis ; the bulbocavemosi forcibly eject fluid mostly 
voluntarily at the end of micturition, involuntarily in the emission of semen ; 
they also are supposed to aid erection of the penis ; the constrictor urethra 
assists the bulbo<^vemosi in clearing the urethra and erects penis (Henle). 

THE MUSCLES OF THE PEEINEXJM IN THE FEMALE. 

In the female, the trartsversua pennei, external sphincter^ levator 
ani, erector dUctridis (ischiocavernosus) correspond to similar muscles of 
the male, the sphincter vagince to the bulbocavemosi. The constrictor 
urethras is the transversus perinei profundus, and differs from that of 
the male by being divided into lateral halves by the vagina. 

The Diaphraenn (Midriff). 

A partition between the abdomen and thorax, rising by muscular 
fibres as vertebral, costal, and sternal portions. 

The cmra, or pillars of the vertebral portion, connected with the 
anterior common ligament, rise from the bodies and intervertebral sub- 
stance of the lumbar vertebrae, the right from the second, third, and 
fourth, the left frx>m the second and third ; they arch over the aorta 
from right to left, and meet behind it from left to right. The muscular 
fibres from them form a figure 8, leaving an opening for the oesophagus. 
The internal arched ligament passes over the psoas muscle from the 
outer side of the first lumbar body to the second transverse process. 
The eoctemal ardied ligament passes over the quadratus lumborum from 
the second transverse process to the last rib ; they are the upper margins 
of fascia covering those muscles; an arched ligament may pass over 
both muscles ; muscular fibres of the diaphragm rise from both. 

The costal portion rises from the lower six cartilages, interdigitating 
with the transversalis abdominis. The sternal portion is very short — a 
single muscular slip, sometimes two, from the ensiform cartilage. 

The central tendon, trefoil, forms the highest part, convex above, 
concave below; has three lobes, the right being the largest, the left the 
smallest ; the tendinous fibres are interwoven in every direction. 

There are three foramina : the hiatus aorticus, in front of the first 
lumbar, transmitting the aorta, thoracic duct, and vena azygos magnus ; 
the foramen for the oesophagm, opposite the tenth dorsal vertebra, 
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entirely surrounded by muscle, oval, transmits the oesophagus, pneumo- 
gastric nerves, and branches of the coronary artery * the foramen qtrnd- 
ratum for the vena cava is in the highest part of tne central tendon, at 
the level of the disk between the eighth and ninth dorsal vertebrae ; its 
sides are firmly attached to the vein. A stemodiaphragmatic ligament 
passes to this foramen. 

Small foramina are in the crura for the splanchnics on both sides, 
for the small azygos vein on the left side ; the sympathetic cord perfo- 
rates the cms or passes under the internal arched ligament. 

There are four weak places: (1) between the costal and vertebral 
portions near the quadratus lumoorum; (2) between the costal and 
sternal portions = Larrey's spaces; (3) the oesophageal opening; (4) 
where the sympathetic cords pierce the crura. Left side, as a whole, 
is the weaker; at Larrey's space is peritoneum below, then areolar tissue, 
then pericardium on the left side and pleura on the right side. 

Highest point of the diaphragm on the right side in the dead body is 
the level of the fifth rib-cartilage with the sternum ; on the left side, of 
the sixth cartilage with the sternum (Quain); the mid portion is flat 
supports the heart, and is nearly immovable. A considerable extent oi 
the origin of the diaphragm is in contact with the thoracic wall. 

Relations are, above, pleurae and pericardium, lungs, and heart; 
below, peritoneum, liver, stomach, pancreas, spleen, and kidneys. 

Nerves. — Phrenics, lower intercostals, and sympathetic. 

Actions. — By its contraction and descent the viscera are pushed down 
and thorax lengthened ; it elevates the ribs when its vault is supported by 
the abdominal viscera ; its anterior fibres oppose forward movement of the 
sternum. 

THE FASGLS AND MUSCLES OF THE BREAST. 

Fascia of Pectoral Regfion. — Superficial contains the mammary 
gland, sending septa into it and supporting it. The deep fascia is thin ; 
a part of it is the costocoracoid membrane oehmd the" pectoralis major ; 
this ensheathes the subclavius, and its posterior layer blends with the 
sheath of the axillary vessels. The anterior layer from the coraeoid to 
the first rib maybe called the costocoracoid ligament; it is prolonged 
down, invests the pectoralis minor, and merges into the axillary fascia at 
the border of the pectoralis major. The axillary fascia stretches 
between the two folds (pectoralis major in front and latissimus dorsi 
behind) of the axilla, and is continuous with the sheath of the vessels 
and aponeurosis of the arm. 

I. The Superficial Breast-Muscles. 

These muscles converge to their insertion into the upper extremity 
and its girdle : the deep ones belong to the bones of the trunk, and are 
in three layers like the transverse ones of the abdominal wall. 
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First Layer. — M. pectoralU nuijor^ two portions, damcvlar and 
sternocostal ; the clavicular portion rises from the inner half of the 
anterior surface of the clavicle and sternoclavicular capsule, the sterno- 
costal from the sternum (superficial part, Henle), from the upper six rib- 
cartilages (deep part, Henle) and from the anterior sheath of the rectus 
and external oblique aponeurosis. The fibres converge to be inserted 
by two tendons, united along the lower margin, into the external bicip- 
ital ridge ; the clavicular and upper sternocostal parts form one tendon 
with straight fibres ; the lower sternocostal part twists so that its lowest 
fibres are inserted highest ; a bursa separates this from the other ante- 
rior tendon. This posterior layer also gives off three expansions — one 
over the biceps tendon to the capsule of the shoulder-jomt, one lining 
the bicipital groove, and one to the deep fascia of the arm. 

Second Layer. — 1. M. suhdavim rises from the groove on the 
under surface of the clavicle and recess between the conoid and trape- 
zoid ligaments ; inserted into the junction of the first rib with its car- 
tilage between the fibres of the costoclavicular ligament. 

2. M. pectoralis minor from three ribs near their cartilages, usually 
the third, fourth, and fifth, oft«n the second, third, and fourth or fifth, 
and from the intercostal aponeuroses; insertion, inner border and upper 
surface of the coracoid ; a bursa is under its insertion (1 in -40 cases). 

Third Layer. — M. serraticus anttcm, p. n. (serratus magnus), placed 
between the ribs and scapula. Origin, first eight or nine ribs by as 
many slips ; the first slip is attached to two ribs ; insertion, posterior 
border oi the scapula and into the flat surfaces or anterior aspects of the 
upper and lower angles, not in the subscapular fossa. There are three 
sets of fibres: (1) first digitation from the first and second ribs, passes 
up to the flat area at the upper angle ; (2) second and third digitations, 
from the second and third rios, pass down in a thin triangular layer to 
the whole line between the upper and lower angles; (3) the remaining 
five or six digitations converge, some up and some down, to the flat sur- 
face in front of the lower angle. 

Nerves.— The pectoralis major by the two anterior thoracics; the 
minor by the internal anterior thoracic nerve; the subclavius by the 
fifth and sixth cervical; serratus anticus by the posterior thoracic, 
upper division by the fifth cervical, middle by the sixth cervical (oflin 
fifth cervical also), lower by the sixth and seventh cerdcal. 
Actions. — Pectoralis major. 

Arm at side. Arm abducted to 90 degrees. Arm raised high. 

First part of the muscle Draws the arm forward Draws the arm forward 

draws the arm up and and rotates in. tc horizontal, and no 

in. farther. 

Second part of the mus- Draws the arm down, Adducts, draws down. 

cle draws the arm in, and rotates in. 

down and rotates in. 

It assists the latissimus dorsi in adduction, opposes it in flexion ; the lowest 
fibres are the best adductors ; succeeding: ones draw forward; used in swim- 
ming, Fixed above the pectorales, draw the body forward ; tbe> major |cloes 
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not draw np the ribs, the minor does not seem to, so that they have no inspi- 
ratory action. 

The subdaviiu depresses the clavicle or steadies it ; may act in inspiration ; 
supports the sternoclavicular joint. The pectorcdis mitior draws the coracoid 
down and forward, depresses the shoulder, throws the lower angle of the 
scapula backward, acts with the levator and rhomboidei in rotating the 
scapula. The scapula is slung by the aerraitu magnus and rhomboidei, is 
kept in equilibrium by them ; the lower portion of the serratus, combined 
with the trapezius, rotates the scapula on an axis near its superior angle and 
elevates the shoulder ; the upper fibres bring the scapula forward and down, 
assisted by the pectoralis minor ; the whole muscle brings the scapula forward, 
acts in all movements of pushing, keeps the scapula pressed to the ribs ; of no 
importance in respiration ; the middle fibres only might pall ribs down. 

n. THE DEEP BBEASTHIUSGLES. 

First Layer. — Mm. intercostcdes externi, thicker behind than in 
front, are directed obliquely downward and forward between the 
external lips of the borders of two ribs ; they extend from the tuber- 
osities to tne outer ends of the cartilages, not quite reaching them above, 
but continued along their borders in the lower two spaces. They are 
continued to the sternum as anterior intercostal aponeuroses or ligamenta 
intercostalia externa. 

Second Layer. — Mm. intercostales tnterni, thicker in front, incline 
down and back, but less obliouely than the external set ; are attached 
to the ridge on the inner suriaces of the upper rib and to the internal 
lip of the upper border of the lower rib to wnich it is attached. Ante- 
riorly they reach the sternum, and the last two are continuous with the 
internal oblique muscle ; posteriorly they go to the angles or a Uttle 
beyond. Their deficiency oehind is suppliea by the posterior intercostal 
aponeuroses^ which merge on one side into the anterior costotransversalis 
ligament, and on the other into a thin fascia between the muscles. 

Third Layer. — Mm. Transversi Thoracis. — 1. M. transversi thoracis 
posterior (subcostal muscles) are small slips on the inner aspect of the 
thorax, connected with the internal intercostals near the angles of the 
ribs ; run in the same direction as the internal intercostal, and extend 
over one or two spaces ; origins, reach from the twelfth rib to the third ; 
insertions, from the tenth to the second. 

2. M. Traiisversus Thoracis Anticus (triangularis stemi). — Muscular 
and tendinous fibres behind the costal cartilages rise from the ensiform, 
lower part of the sternum, and the cartilages of the lower two or three 
tnie rios ; the fibres pass up and out ; the lowest are horizontal, the 
middle oblique, and the upper ones nearly vertical ; inserted to the 
inner surfaces and lower borders of the sixth to the second costal carti- 
lages, inclusive. It is a continuation upward of the transverse oblique 
muscle ; it may be lacking on one side or both sides. 

Nerves. — All by the intercostal nerve. 

ActionB. — Costal and diaphragmatic respiration are normally combined ; 
the thorax is increased anteroposteriorly by a forward movement of the 
sternum, transversely by elevation and eversion of the ribs, vertically by 
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descent of the diaphragm ; extension of the vertebral column is also an 
agent. There are three views as to action of the intercostals : Hamberger's, 
that the external elevate and internal depress the ribs ; Hutchinson's, that 
the external and anterior parts of the internal elevate, and the rest of the 
internal depress ribs; Haller's is best — that (1) the ribs are not joined as by 
a pivot to the vertebral column ; (2) are not parallel bars, but convex arches ; 
(3) no two ribs can move as they please, being connected above and below, 
but all move as a system ; if fixed point be above, both the external and 
internal intercostals elevate the ribs and are inspiratory muscles; fixed 
below, they both depress and assist expiration. 

THE MUSCLES AND FASGIiE OF THE NEGK. 

The neck muscles are mostly vertical, a superficial or anterior group, 
somewhat resembling the recti abdominis; a deep or posterior group 
correspouding to the intercostals and serratus anticus. 

I. THE ANTEBIOR NEGE-MUSCLES. 

Loni^ Muscles. — 1. Platysnia myoides (M. subcutaneus colli) is a 
pale thin muscular sheet over the front and side of the neck and lower 
part of the face. Origin, the skin and subcutaneous tissue over the 
deltoid, pectoral, and trapezius muscles in a line from the anterior end 
of the second rib to the acromion ; fibres pass up and in over the clavicle, 
and are inserted into the lower jaw; the two muscles meet at the hyoid, 
and the right overlaps the left one ; the posterior fibres blend with the 
depressor anguli and orbicularis muscles and fasciae. The muscle does 
not rise from bone ; but is inserted into bone, muscle, and fascia. 

Nerves. — Inframaxillary branch of the facial, but as this unites with 
the superficial cervical nerve, it may get some spinal innervation. 

Aotion. — Draws angle of the mouth down and out ; may depress the lower 
jaw; being curved, it tends to redress itself, carries skin of the neck forward, 
and is said to be useful in singing by removing pressure from the great vessels ; 
used in swallowing and expressing sudden terror ; some authorities say pro- 
pels saliva from the parotid. 

THE DEEP CERVICAL FASCIA (ANTERIORLY). 

This passes from the trapezius muscle beneath the platysma over the 
posterior triangle of the neclc, invests the sternomastoid, and passes over 
the anterior triangle to the median line. It is attached below to the 
clavicle, and perforated by the external jugular vein ; attached above to 
the lower jaw, and becomes the parotid fascia and sfylomaxiUa'n/ liga- 
ment. In front it is attached to the hyoid bone, and splits below the 
thyroid gland ; the anterior layer goes to the anterior surface of the 
sternum, and the posterior, covering the sternohyoid and thyroid muscles, 
is attached to the interclavicular ligament ; between these two layers is 
the suprasternal space^ extending a short distance f)n either side behind 
the sternomastoid as the supraclnviadar recess. Prolonged from, the 
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deeper laver, a fascia invests the posterior beUy of the omohyoid and 
holds it down to the first rib, there connected with the costocoracoid 
membrane. A {process dso passes behind the depressors of the hyoid, 
invests the thyroid body, passes to the trachea, forms the carotid sheath, 
and extends to the pericardium. Deepest of all is the prevertdrrcd fascia. 

Fig. 29. 




Muscles of the neck and boundaries of the triangles. 

Inside the pharyngeal muscles is the pharyngeal aponeurosis, outside 
them their proper fascial layer (buccophar3mgeal), connected to the pre- 
vertebral fascia by areolar tissue, forming the retropharyngeal space. A 
prolongation of the prevertebral fascia forms the axiUary ^^^^Anolp 
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Regfions of Neck. — Suprahyoid, submaxillary, submental, infrahyoid, 
fossa suprasternalis ; on either side the larynx are sulci carotidei, stemo- 
mastoid region, fossa supraclavicularis minor, above the sternal end of 
the clavicle, fossa supraclavicularis major, between the trapezius and 
stemomastoid. 

2. M. Sternodeidomastoidevs (its full name should mention its inser- 
tion into the occipital bone). — Ori^^, steinial head^ thick and round, 
from anterior surface of the manubnmn ; clavicular, from the inner third 
of the upper surface of the clavicle. The two portions meet, pass up and 
back, and insert into the anterior border and outer surface of the mas- 
toid and outer half or more of the superior curved line of the occiput, to 
meet the trapezius. Spinal accessory nerve pierces the under surface of 
the external portion. 

Stemomastoid and cleidomastoid parts may remain separate; the latter 
will be pierced by the spinal accessory nerve. A third factor may be added, 
the deidoocdpitcUf origin and insertion outside the cleidomastoid. 

Connected with the insertion of the stemomastoid is the m. trans- 
versus nuchoe (18 out of 25 cases). It is covered by the insertion of 
the trapezius, lies below the superior curved line, concave above, rises 
fit)m the inner part of this line and the external occipital protuberance, 
and is inserted into this line externally and into the sternomaatoid 
aponeurosis. When absent it is represented by tendinous fibres. Its 
purpose seems to be to prolong the stemomastoid insertion backward. 

B'erves. — ^Both by the spinal accessory, offsets of which are joined 
by the second cervical. 

Actions. — The two stemomastoids draw the head and neck forward 
toward the sternum ; one, acting slightly, flexes the head (extends, Henle) 
and flexes laterally and rotates, so that the face looks up and toward the 
opposite side. Fixed above, the muscles elevate the thorax in forced inspi- 
ration. 

3. Digastric muscle (m. biventer mandibulae) has two bellies united 
by a rounded tendon ; the posterior belly rises from the digastric fossa 
on the mastoid portion of the temporal bone, passes down, in, and 
forward toward the hyoid bone. The anterior belly is attached close 
to the symphysis of the lower jaw, on its inner surface close to the infe- 
rior margin, and directed down, back, and slightly outward ; the inter- 
vening tendon is attached to the body and great corau of the hyoid by 
an aponeurosis and by the stylohyoid muscle, which is pierced by the 
digastric tendon. The anterior bellies of the two muscles are connected 
by a dense aponeurosis. 

Nerves. — Anterior belly by the mylohyoid branch of the inferior 
dental from the third division of the fifth nerve : posterior belly by the 
facial. 

Actions. — Either an elevator of the hyoid or depressor of the lower jaw, 
according to which is fixed ; its insertion is not close enough to the hyoid to 
allow independent action of either belly. OoOqIp 
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The Hyoid-Bone Muscles. 

1. Between THE Base of the Skull and the Hyoid. — M. Stylo- 
hyoideus.—Origiat by narrow tendon frona the back of the styloid 
process near its root • insertion, usually divided for transmission of the 
digastric tendon, and the two portions pass ununited to the hyoid at the 
junction of the great comu and body ; almost always a slip ends in the 
digastric tendon. 

May be wanting, may be double ; inserted into the digastric tendon ; fibres 
continued to the omohyoid, thyrohyoid, or mylohyoid muscles. M. styUh- 
hyoideus alter (stylochondrohyoideus or stylohyoideus profundus), from sty- 
loid process to the small comu, accompanying or replacing the stylohyoid 
ligament. 

II. Between the Thorax and the Hyoid.— First Layer.— 1. 
M, Stemohyoideus. — Origin, posterior surface of manubrium stemi and 
sternoclavicular joint, or from joint and clavicle, from clavicle only, 
sometimes from the first costal cartilage ; insertion, inner half of tne 
lower border of the hyoid body. Its inner border approaches its fellow ; 
are far apart below. 

2. M. omohyoideus, ribbon-shaped, has two bellies and an interme- 
diate tendon. Origin, upper border of the scapula near the notch or 
from the transverse ligament ; passes forward under the trapezius across 
the scaleni, beneath the stemomastoid, then vertically to the lower border 
of the hyoid, partly beneath and partly in front of the sternohyoid 
insertion. Its tendon beneath the stemomastoid at the level of the 
cricoid cartilage is enclosed in the deep cervical fascia, which is pro- 
longed down to the sternum and first costal cartilage, while the fascia 
investing its posterior belly descends to the clavicle. 

Second Layer. — 1. M. sternothyreoideus lies behind the stemo- 
hj'oid, and rises from the posterior surface of the manubrium internal 
to the sternohyoid, variably from the first and second costal cartilages, 
diverges from its fellow ; inserted into the oblique line of the thyroid 
cartilage, covering some fibres of the inferior constrictor. 

III. Muscles between the Lower Jaw and the Hyoid Bone. 
—First Layer.— if Mylohyoidem.—Origint from the mylohyoid ridge 
of the lower jaw, extending from the last molar tooth nearly to the 
symphysis ; fibres pass inward, back, and downward, the larger number 
into the median raph^ between the two muscles which extends from 
near the symphysis to the hyoid, hinder ones to the body of the hyoid, 
on the lower part of the anterior surface ; the posterior border is free ; 
the two muscles form the ** diaphragm of the mouth." 

Second Layer. — M. geniohyaideus has a narrow origin from the 
inferior mental spine ; fibres pass straight back to the anterior surface 
of the body of tne hyoid, and frequently send a small slip to the small 
comu over the hyoglossus or another to the great comu. It may be 
blended with its fellow or doubled. 
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ITerves. — Stylohyoid by facial, mylohyoid by mylohyoid branch of 
the inferior dental of the third division of the fifth ; all the others of this 
group attached to the hyoid bone apparently by the hypoglossal, but 
really by the first, second, and third cervical nerves via the communi- 
cans and descendens noni (so called). 

Actions. — Sternohyoid and omohyoid depress the hyoid bone ; the sternothy- 
roid depresses that cartilage, may make the vocal cords tense, bat with the 
thyrohyoid depresses the hyoid bone; the latter also draws ap the larynx; 
may relax the vocal cords, and produces descent of the epiglottis. These 
muscles restore the larynx and hyoid after the act of swallowing, and depress 
them in utterance of low tones. The infrahyoid muscles may act in forced 
inspiration. 

The mylohyoid and geniohyoid elevate the hyoid and draw it forward, or 
depress the lower jaw, depending upon which is fixed; the former raises the 
floor of the mouth and forces food back. The stylohyoid acts only on the 
hyoid bone ; aided by the middle constrictor, it draws it up and back. 

The Muscles of the Tonspie. 

M geniohyoglossus^ fan-shaped, is placed vertically in contact with 
its fellow. Origiii, superior mental tubercle ; its lower fibres pass to 
the superior sunace of the body of the hyoid and side of the pTiarynx, 
the superior to the tip of the tongue, and the intermediate to the whole 
length of the tongue, some decussating across the median line. 

Jf. hyoglossm is flat and quadrate. Origin, whole length of the 
great comu and lateral part of the anterior surface of the lupoid body ; 
insertion, posterior half of the tongue, where fibres spread forward and 
inward over the dorsum, joining the styloglossus. Tne fibres from the 
hyoid body may be called the basioglossm^ those from the great comu 
the keratoglossus* 

The chondroglossus is often described as a part of the above, but is 
sejjarated from it by the pharyngeal fibres of the geniohyoglossus. 
Orig^, inner side of the base of the small comu and from part of the 
superior surface of the hyoid body ; its fibres end on the dorsum of the 
tongue near the middle line. 

M. Styloglossus. — Origin, front of the styloid process near the apex, 
and largely from the sh'lomaxillary ligament ; insertion, side and under 
part of the tongue as far as the tip, decussating and blending with the 
nyofflossus and palatoglossus. ^ 

The lingualis is the intrinsic tongue-muscle, presenting inferior, 
superior, transverse, and vertical fibres, with a median fibrous septum. 

Nerves. — Motor supply by the hypoglossal 

Actions. — Oeniohyogloeaus, hinder part protrudes the tongue, front part re- 
tracts, middle part or nearly whole muscle depresses and makes dorsum con- 
cave ; in hemiplegia the sound fi1)res push apex over to the paralyzed side. The 
hyoglosaus and chondrogloaaus retract, depress, and make the dorsum convex ; 
the styloglossus draws the tongue back, elevates the base, and makes the 
dorsum concave. 
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The Muscles of the Pharynx. 

There are two layers: an outer, called the constrictors^ three in num- 
ber, with a transverse direction; an inner, called the elevators, two in 
number, with a longitudinal direction. 

Inferior Constrictor {{Bryngopharyngeus), — Oriffin, cricoid cartilage at 

the lower and back part. 
Fig. 30. the inferior comu, ob- 

lique line and upper 
tuoercle of the thyroid 
cartilage ; some fibres 
continue into it from 
the sternothyroid and 
cricothyroid muscles. 
It unites with its fel- 
low in the median line ; 
its inferior fibres are 
horizontal, and a few 
enter the longitudinal 
layer of the oesoDha- 
gus, and the hignest 
end on a raph^ about 1 
inch below the basilar 
process. Superficial 
fibres of one side be- 
come deep in the other, 
or may join the fibres 
of another constrictor. 
This covers the middle 
constrictor; the supe- 
rior laryngeal nerve 
and vessels enter the 
larynx above its upper 
border, and the inferior 
nerve and vessels be- 
neath its lower border. 
Middle Constrictor 
(h y p h a ry n geus). — 
Origin, lar^e and small 
comua of hyoid, from 
the stylohyoid liga- 
ment ; fibres diverge 
greatly, covering nearly 
the whole length of the 
pharynx, and meet behind in the median line: the lowest are beneath 
the inferior constrictor, the highest overlap the superior constrictor, the 
intermediate ones are transverse. The stylopharyngeus muscle separates 
this from the superior constrictor. 
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Fibres may come from the hyoid body, tongae, or mylohyoid ridge ; a fre- 
quent slip from the lateral thyrohyoid ligament is the m. syndexmopharyn- 
geus. 

Superior Constrictor (cephalopharyngeus). — Origin, side of the 
tongue, mucous membrane of the mouth, alveolus at the end of the 
mylohyoid ridge, pterygomaxillary ligament, hamular process, and lower 
third of the posterior margin of the internal pterygoid plate ; the fibres 
curve back and insert by blending with the opposite muscle or end in 
the aponeurosis which fixes the pharynx to the basilar process. Of all 
the constrictora, only the upper half of this muscle ends in a raph6 

ilinea alba). The upper margin curves round the levator palati and 
Eustachian tube ; the space intervening, closed by fibrous membrane, is 
the sinus of Morgagni. 

These muscles are covered externally by dense connective tissue, which 
is prolonged forward to the pterygomaxillary ligament, and is continuous 
with the membrane over the buccinator muscle ; hence it is called the 
buccopharyngeal fascia. Next come the muscular layers, next the 
pharyngeal aponeurosis, and next the mucous membrane. 

The m. sty iopharyn geus rises from the inner surface of the styloid 
process near the root, passes down and in under cover of the middle 
constrictor, joined by the palatopharyngeus, and ends on the superior 
and posterior borders of tJhe thyroid cartilage and lateral wall of the 
pharynx. 

The m. palatopharyngeus will be described with the palatal muscles. 

Varieties. — Splitting or doubling or a division into three parts ; supernu- 
merary elevators are common, passing to the constrictors or fibrous wall of 
the pharynx ; from the petrous portion or vaginal j)Toce88 = petropharyngeuSf 
from the spine of the sphenoid = aphenopharyngetiSf from the hamular process 
= pterygopharyngeus ejctemua, from the basilar process = occipitopharyngetiSf 
from the mastoid process (r&Te) = pTMryngomastoidetia ; a small slip to the 
raphe from the pharyngeal spine =^ asygospharyngeus. 

Nerves.— Pharyngeal plexus and motor fibres from the bulbar part 
of the spinal accessory nerve, glossopharyngeal also for middle constrictor ; 
inferior constrictor has in addition fibres from the external and inferior 
laryngeal nerves. Stylopharyngeus is supplied by the glossopharyngeus. 

The Muscles of the Soft Palate. 

The soft palate (velum pendulum palati) is continued back from the 
hard palate, pendulous posteriorly, prolonged in the middle into the 
uvvia, and laterally into the posterior pillars of the fauces, which run to 
the side of the pharynx : another fold in front is the anterior pillar of 
the fauces, descending to the tongue ; between them is the tonsil, and the 
constricted part between the anterior pillars is the isthmus of the fauces. 
There are five pairs of muscles — two superior, one intermediate, and 
two inferior. 

The palatoglossus (constrictor isthmi fimcium, glossostaphylinus) occu- 
pies the anterior pillar of the fauces ; at its origin in the anterior sur- 
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face of the soft palate it is below all the other palatal muscles, and 
continuous with its fellow ; inferiorly it enters the side of the tongue and 
joins the transverse fibres. 

The palatopharyngem (pharyngostaphyUnus) rises by two layers 
which embrace the levator palati and azygos uvulae : the superficial (pos- 
terior) layer is thin, the deep (anterior) layer is stronger, meets its 
fellow, and rises in part from the hard palate and aponeurosis of the 
velum ; it receives one or two fibres from the cartilage of the Eustachian 
tube (salpingopharyngeus). It passes down in tne posterior pillar, 
mingling with the stylopharyngeus, is inserted into the upper and 
hinder borders of the thyroid cartilage and fibrous layer of the pnarynx, 
passing to or crossing the median line. 

The azygos uvulce (palatostaphylinus), supposed to be single, consists 
of two slips which rise from the soft palate and posterior nasal spine 
and descend into the uvula, separated above, united below. 

Levator Palati (petrostaphylinus).— Origin, petrous portion of the 
temporal bone in front of the carotid canal, from the lower margin of 
the cartilage of the Eustachian tube, passes forward over the superior 
constrictor, and is inserted by its forepart into the aponeurosis of the 
palate, and posteriorly it meets its fellow under cover of the azygos 
uvulae. 

Circumflex^ or Tensor Po^^i (sphenostaphylinus). — Origin, scaphoid 
fossa at the root of the internal pterygoid plate, spine of tiie sphenoid, 
and outer side of the Eustachian tuoe : descends vertically and inter- 
nally to the internal pterygoid muscle; its tendon turns round the 
hamular process, where there is a bursa, then passes horizontally to its 
insertion into the transverse ridge of the palate bone and aponeurosis 
of the soft palate. 

From before backward in the soft palate are the palatoglossus, tensor 
palati, anterior part of the palatopnaryngeus, levator palati, azygos 
uvulae, posterior part of the palatopnaryngeus, and mucous membrane. 

Nerves. — Sources not fully determined : tensor palati through otic 
ganglion from the third division of the fifth ; levator palati, azygos 
uvulae, palatoglossus, and palatopharyngeus probably by the bulbar por- 
tion of the spinal accessory nerve through the pharyngeal plexus. 

Actions. — The constrictors are nearly immovable behind, and so carry back 
the anterior wall, the hyoid bone and larynx being carried up and back by 
the obliquity of the two lower constrictors. The upper part of the superior 
constrictor cannot act directly upon the food, as it is attached at both ends 
to immovable parts. The stylopharyngeus is the chief elevator of the pharynx 
and larynx ; the palatoglossi depress the soft palate, elevate the tongue, and 
shut off the mouth-cavity from the pharynx ; the palatopharyngei depress the 
soft palate, raise the pharynx, and bring the posterior pillars together ; the 
azygos uvul« raises and shortens the uvula ; the levator palati raises the 
palate; the tensor palati tightens and supports the palate against the pull of 
other muscles and opens tlie Eustachian tube in deglutition. Some hold that 
the tube is closed in deglutition by the levator palati pressing its floor against 
its upper and outer wall. The first stage of deglutition is effected by the 
mylohyoid, styloglossus, and palatoglossus pressing the tongue against the 
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palate ; the hyoid is also raised by its elevators ; the larynx is then carried 
up beneath the hyoid by the thyrohyoid Und stylopharyngeus, the root 
of the tongue is drawn back by the styloglossi and the epiglottis pressed 
down ; at the same time the soft palate is raised and fixed by its proper mus- 
cles ; the posterior pillars and uvula shut off the posterior narcs, and the 
food is guided into the lower pharynx, where it is grasped by the constrictors 
in succession and forced into the oesophagus. 

n. THE DEEP NEGE-MUSGLES. 

These are divided by the transverse process into two groups. The 
outer from the processes to the ribs corresponding to the intercostals, 
those from the processes to the shoulder-blade corresponding to the 
serratus magnus ; the inner group passes from one process to another, 
long or short. 

Outer GROUP, four in number. — 1. M. Scalenus Anticus.—Oii^jjif 
anterior tubercle of the transverse process of the third, fourth, fitlh, 
and sixth cervical vertebrsB ; insertion, by a thick flat tendon into the 
scalene tubercle of the first rib ; the pleura is attached to the lower part 
of the inner surface of this muscle. 

2. if. Soalenus Mediu8.-—0Tigmf tendinous above, muscular below, 
from posterior tubercle of transverse process of all the cervical verte- 
brae (sometimes not of the atlas) ; insertion, upper edge and outer sur- 
face of the first rib from the tuberosity to the suTbclavian groove. 

3. 31. Scalenus Posticus^ smaller than the others. Origin, by two 
or three tendons from the posterior tubercles of the lower two or three 
cervical vertebrae ; insertion, by an aponeurotic tendon into the second 
rib external to the serratus posticus superior. 

Some regard the scalenus maas as one muscle with three insertions. 

4. M. JSevator Scapulce (levator anguli scapulae). — Origin, by dis- 
tinct slips from the transverse process of the upper four cervical verte- 
brae between the attachments of the splenius and scaleni ; insertion, 
posterior border of the scapula fix>m the spine to the superior angle. 

Vertebral attachments various ; a slip to it from the occipital bone or mas- 
toid process ; parts from the vertebrae may remain separate to their insertion. 
In quadrupeds it unites with the serratus anticus (magnus), and forms one 
muscle ; may send a slip to the scaleni, trapezius, serrated muscles, or first 
and second ribs. 

Inner Group. — Long Muscles. — 1. M. longus colli rests on the 
front of the vertebral column from the atlas to the third dorsal vertebra. 
There are three sets of fibres: (a) vertical part ^ from the bodies of the 
lower two cervical and upper two or three dorsal ; on its outer border it 
receives slips from the lower three or four cervical transverse processes ; 
inserted into the bodies of the second, third, and fourth cervical vertebrae ; 
(6) lower oUiqiie part, from the bodies of the upper two or three dorsal 
into the anterior tubercles of the fifth and sixth cervical transverse 
processes ; (c) upper oblique part is the musculus longus atlantis of Henle. 
Origin, anterior tubercle of the transverse process of the third, fourth, 
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and fifth cervical vertebraa ; inserted into the vertical portion and lateral 
and lower part of the anterior tubercle on the arch of the atlas. 
2. M, Longus Atlantis (see preceding muscle). 

Fig. 31. 




The prevertebral muscles. 

3. M. Longus Capitis^ p. n. (rectus capitis anticus major). — Origin, 
anterior tubercle of the transverse process of the third, fourth, nilh, 
and sixth cervical vertel?r» ; insertion, basilar process of the occipital 
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in front of the foramen magnum ; it may show a tendinous intersection 
anteriorly ; the pharynx is closely attached to it. 

Short Muscles. — 1. Mm. Jntertrarisversani Anteriores. — Anterior 
intertransverse muscles pass as little fasciculi between the anterior tuber- 
cles of the transverse processes of the cervical vertebrae ; they are in 
front of the nerve-trunks. The one for the axis is inserted broadly into 
its transverse process. They may be lacking for the two upper vertebras. 

M. Rectus Capitis AnticuSj p. n. (rectus capitis anticus minor). — 
Ongin, front of root of the transverse process of the atlas ; insertion, 
basUar process, between foramen magnum and rectus major, J inch from 
its fellow. 

ITerves. — ^Rectus anticus minor by the first cervical nerve ; scaleni and 
long prevertebral muscles by neighboring nerves ; the levator scapulas by 
the tnird, fourth, and fifth cervical nerves. 

Actions. — ^The scalefM muades are elevators of the ribs, muscles of inspira- 
tion ; fixed at the ribs are lateral flexors of the neck, or both sides together 
bend it forward ; the recfi antid flex the head and throw forward the pharynx ; 
the longtu eoUi flexes the neck, and its oblique parts may rotate ; the levator 
scapuUe elevates the superior angle and base of the scapula, counteracting the 
rotation of the trapezius ; fixed below, draws the neck back and to one side. 

THE MUSCLES OF THE HEAD. 

These belong to the skull and face ; those of the face are in three 
groups and in three layers. 

THE EPICRANIAL MUSCLES. 

M. Epicranim, p. n. (occipitofrontalis), comprises the occipital and 
frontal muscles on either side, united by the galea aponeurotica, p. n. 
(epicranial aponeurosis). This covers the upper surface of the skull 
without division, closely attached to integument and loosely to peri- 
cranium. Behind, it is attached to the occipitales muscles, to the occipi- 
tal protuberance, and supreme curved lines : it terminates anteriorly 
m the frontales ; laterally has no distinct margin, but beneath it a thin 
fascia springs from the superior temporal line and passes under the 
auncukr muscles to the pinna. The frontalis musde (musculus epicra- 
niabs frontalis) rises from the aponeurosis between the coronal suture 
and the frontal eminence ; infenorly it ends in subcutaneous tissue at 
the root of the nose (pyramidalis nasi is a part of it, Henle), inner 
canthus of the eye, and whole length of the eyebrow, continued into the 
pyramidalis nasi and interlacing with the corrugator supercilii and orbic- 
ularis ; the margins of the right and left are united near the root of the 
nose, but separated higher up. 

The occipitalis mmde (musculus epicranialis occipitalis) is attached 
to the outer two-thirds of the superior curved line and to the mastoid 
process : its fibres, 1 to 2 inches long, terminate in tendon, and that in 
aponeurosis ; an interval between the muscles is occupied by aponeurosis. 
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Henle describes the auricular muscles as a part of the epicranius; the 
musculus epicranialis temporalis is the auricularis anterior of Quain ; 
rises from the root of the zygoma and bony external auditory meatus ; 
connected with the helix and capsule of the lower jaw, its fibres pass up 
and forward to the edge of the frontalis muscle and orbicularis oculi, and 
meet the platysma below. 

The musculus (epicranialis) auricularis superior rises from the galea 
aponeurotica, and converges to the helix by one tendon, and by another 
to an eminence on the inner surface of the pinna. 

The musculus {micraniaJis) auricularis postenai' rises from the mas- 
toid, sternomastoia aponeurosis, and outer part of the superior curved 
line, and is inserted into the vertical ridge at the back of the concha. 
All of the ear-muscles are more or less connected. 

Actions. — The frontales elevate the eyebrows, draw the scalp forward, and 
wrinkle the forehead transversely; occipitdles draw the scalp back or may 
alternate with the frontales. Most persons have only partial control, best in 
case of frontales. The actions of the ear^mnscles are slight or nil ; the anterior 
makes tense the temporal fascia, and has no effect on the ear ; they may 
enlarge the entrance to the external ear. 

THE MUSCLES OF THE EYELIDS AND EYEBROWS. 

M. orbicularis oculi, p. n., has three parts, is thin and elliptical, 
covers the eyelid, and extends some distance on the forehead, temple, 
and cheek. 

The pars palpeiyralis, p. n., is contained in the eyelids, rises from 
the upper and lower margins of the internal tarsal hgament, and passes 
out in a slight curve to the external tarsal ligament. A thicker fascic- 
ulus along the free margin of each lid is the ciliary bundle. 

The pars orbitalis, p. n., is larger and stronger, attached to the 
nasal process of the superior maxilla, inner part of the orbital arch, and 
externally to the cheek, forming a series of concentric loops. The 
musculi malaris of Henle are the lower converging fibres of the orbital 
part, passing to the skin of the cheek and muscles of the upper lip. - 

The pars lachrymalis, p. n. (tensor tarsi or Horner's muscle), extends 
from the lachrymal crest behind the sac, and divides into two slips 
behind the lachrymal canals for the ciliary bundles of the orbicularis. 

The infernal palpebral ligament (tendo ocuH) is 2 lines long and 
attached to the nasal process of the superior maxilla in front of the 
lachrymal groove; thence it passes to the inner commissure of the 
eyelids, splitting and terminating on the tarsi ; it crosses the lachrymal 
sac in front, and gives off a process which passes behind the sac to the 
crest of the lachrymal bone. 

The external palpebral ligament is weaker, and attaches the lid to 
the malar bone. 

The oormgator super cUii (described by Henle as a part of the orbic- 
ularis) rises from the glabella, and passes up and out to end at the 
middle of the orbital arch in the orbicularis and skin of the eyebrcof . 
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The levator palpebrce s^qyenor will be described with the orbital 
muscles. 

ActionB. — Palpebral part closes the lids; upper half of the orbital part 
depresses the eyebrow and opposes the frontalis, used in forcible closure of the 
lids ; in common winking the palpebral part carries forward the internal pal- 
pebral ligament and anterior wall of the lachrymal sac, and sucks in tears ; 
the pars lachrymalis (tensor tarsi) probably alternates with the palpebral part, 
draws back the palpebral ligament, and compresses the sac. The corrugatur 
produces vertical wrinkles at the inner end of the eyebrow. 



THE MUSCLES OF THE FACE. 

Only one of these, the buccinator, will be described. All the others 
are unimportant. 

M, buccinator (trumpet-muscle^, a flat layer forming a large part of 
the wall of the mouth ; attached at tJie upper and lower margins to 
the alveoli of the maxillary bones opposite the molar teeth, posteriorly 
to the pterygomaxillary ligament, separating it from the superior con- 
strictor of the pharynx ; fibres become thickened at the angle of the 
mouth and join the orbicularis ; higher and lower fibres are directed to 
corresponding lips, middle ones decussate, the upper to the lower lip, 
the lower to the upper lip. 

Nerye supply is from the facial. 

Action is to flatten the cheek, keep food between the teeth, and to expel 
air from the mouth. 

THE MUSCLES OF THE ORBIT. 

There are seven for description. The m. levator palpebrce mperioris 
(origin, above the optic foramen and superior rectus) ends in a mem- 
branous expansion; inserted into the fibrous tarsus of the upper 

The four straight muscles have a contmuous tendmous origin at tne 
apex of the orbit from a ligamentous ring which encircles the optic 
foramen and crosses the sphenoidal fissure ; most of the fibres spring 
from two common tendons; the upper one rises from the inferior root 
of the small wing of the sphenoid, and is prolonged mto the internal, 
superior, and external recti : the lower (Zinn) rises from the body of 
the sphenoid and divides into three slips for the internal, infenor, and 
external recti. All the recti are inserted into the sclerotic 3 or 4 hnes 
from the cornea; the external has two heads, between which pass the 
third, nasal branch of the fifth, the sixth nerve, and ophthalmic vem. 
The external and inferior recti are the longest, internal broadest, and 
superior smallest. . , , i i 

The superior obltqne, or trochlearis, is internal to the levator palpe- 
brae, rises just in front of the optic foramen, and passes forward to a 
round tendon which plays through a fibrocartilaginous ring attached to 
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the troclilear fossa of the frontal ; it is there bent out, back, and down 
between the superior rectus and eye, and is inserted beneath the outer 
edge of the superior rectus midway between the cornea and optic nerve. 
The pulley is Uned by a synovial sheath. 

The infaior oblique rises from the orbital plate of the superior 
maxilla close outside the orifice of the nasal duct ; the muscle passes 
out, back, and up between the inferior rectus and floor of the orbit, and 
is inserted under cover of the external rectus at the back part of the 
eyeball, nearer the optic nerve than to the cornea. 

Nerves. — External rectus by the sixth nerve, superior oblique by the 
fourth, and the other five by the third nerve. 

Fig. 32. 




Muscles of the right orbit. 



Actions. — Levator palpebrse is the elevator of the upper lid and antagonist 
of the palpebral part of the orbicularis. The eyeball seems to move on a cen- 
tral fixed point without shifting its place as a whole within the orbit ; four 
movements are possible : (1) lateral ; (2) elevation and depression ; (3) oblique 
movements of elevation and depression ; (4) rotation about a sagittal axis. 
The external and internal recti produce only lateral movements ; the superior 
and inferior recti have their line of direction internal to the centre of motion, 
and so produce not only elevation and depression, but also inward direction 
and slight rotation; this is corrected by the oblique muscles, the inferior 
oblique being associated with the superior rectus, and superior oblique with the 
inferior rectus ; the superior oblique turns the cornea down and out, the infe- 
rior up and out. 

Around the orbit are soft fat and the capsule of TSnonj forming a socket 
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attached in front to the ocular conjunctiva ; a large lymph-space is between 
it and the eye ; it is pierced by the eye-muscles and sends a tubular prolonga- 
tion upon each. The suspensory ligament of the eye is a thickening of the 
lower part of the capsule, attached at each end to the orbital margins and 
supporting the eye in its socket. 



THE MUSCLES OF MASTICATION. 

There are four pairs, two outside and two inside the jaw-bone. The 
masseteric fascia is a part of the deep cervical, covers the masseter 
muscle, invests the parotid gland (parotid fascia), and forms the stylo- 
maxillary ligament. 

1. M. masseter^ a quadrate muscle with two parts: the superficial 
part is the larger and rises by an aponeurosis from the malar process 
of the superior maxilla, and lower border of the zygomatic arch for its 
anterior ^iwo-thirds by tendinous bundles which project between the 
muscular fasciculi ; it passes down and back to the lower half of the 
jaw from the angle to the third molar tooth ; the deep part is trian- 
gular, and passes nearly vertically from the posterior third of the 
zygoma, lower border, and from all the deep surface of the arch ; 
inserted, after uniting with the superficial part, into the upper half of 
the ramus and coronoid ; this is almost wholly covered by the superficial 
portion. 

There may be a bursa between these two parts. 

The buccal fat-pad is between the forepart of the masseter and the bucci- 
nator, and is prolonged into the zygomatic fossa ; it is well developed in the 
infant, and inappropriately called the ** sucking pad." 

The temporal fascia is a dense aponeurosis covering the temporal 
muscle above the zygoma : it is attached to the temporal crest oi the 
frontal and upper temporal line, and below divides into two layers at- 
tached to the inner and outer surfaces of the zygomatic arch ; it is 
separated from integument by a lateral projection oi the galea aponeu- 
rotica, and by the superior and anterior auncular muscles. 

2. M. temporalis rises, fan-shaped, from the whole of the temporal 
fossa (not its anterior malar wall), which is covered with fat, from the 
deep surface of the temporal fascia, and may blend with some deep 
fibres of the masseter. The anterior fibres are nearly vertical, the poste- 
rior nearly horizontal ; all converge to a tendon which is inserted into 
the posterior and anterior borders of the coronoid process, and deeper 
fibres have a fleshy insertion into its inner surface as far as the union of 
the ramus and body of the jaw. 

3. M. pterygoideus extermis occupies the zygomatic fossa, and rises 
by two heads, the upper and smaller from the zygomatic surface of the 
great wing of the sphenoid and infratemporal crest or pterygoid ridge ; 
the lower and larger from the outer surface of the external pterygoid 

Elate. The fibres from both pass back, converging to a fossa on the 
:ont of the neck of the lower jaw, to the interarticular cartilage and 
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capsule. A venous plexus is between its upper surface and base of the 
skull. 

M. j^terygoideus internus rises also by two heads — one from the 
pterygoid fossa, mostly from the inner surface of the external plate, from 
the tuberosity of the palate between the two plates ; a second small slip 
outside the external pterygoid muscle from the tuberosities of the palate 
and superior maxilla : fibres pass down, back, and out to the inner sur- 
face of the ramus between the angle and dental foramen ; it is disposed 
much like the masseter. 

Nerves. — ^All from the inferior maxillary division of the fifth. 

Lc^XonA,— Masseter, temporal, and internal pterygoid elevate the lower jaw; 
as depression is not much resisted, it is accomplished by smaller muscles, 
chiefly the digastric; external pterygoid protrudes the lower jaw, or alternately 
produces a grinding of the molar teeth ; it may also assist in opening the 
mouth when the condyles are carried forward upon the articular eminences. 
The hinder portion of the temporal and the deep part of the masseter retract 
the jaw. 

MUSCLES AND FASCIA OF THE UPPER 
EXTREMITY. 

THE SHOULDER. 

The deep fascia is strong and tendinous over the back of the deltoid 
and infraspmatus ; the infraspinatus fascia covers the teres minor and 
splits at the posterior border of the deltoid, a deep layer passing to the 
shoulder-joint under that muscle, a superficial layer to the spine of the 
scapula over the muscle. 

The Vertical Scapular Muscle. 

M. Deltoideus. — Oriffin, in three portions : an anterior from the front 
of the outer third of the clavicle, a middle from the point and outer 
edge of the acromion, a posterior from the lower border of the scapular 
spine and triangular surface at its inner end, and from the infraspinatus 
fascia. These converge into the tendon of insertion into the deltoid 
tubercle of the humerus. The anterior and posterior parts run by long 
fasciculi into the marginal parts of the tendon : in the acromial portion 
most fibres rise in a bipenniform manner from the sides of four tendinous 
septa ; the oblique fibres are inserted below into three septa which come 
up from the humerus to alternate with those above. Some fibres pass 
from the tip of the acromion to the tips of the lower septa, and some 
from the tips of the upper septa directly to the humerus. 



The Posterior Scapular Muscles. 

:s 
n 
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1 . M. suprofipmatus, from inner part of the supraspinous fossa to region 
of the notch, from supraspinous fascia and transverse hgament ; adherent 
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to capsule and infraspinatus tendon ; inserted into the upper of the 
three facets on the great tuberosity of the humerus. 

2. M. mfraspinatiis, rises from the inner two-thirds of the infraspi- 
nous fossa, from the infraspinatus fascia, and under surface of the 
spine; fibres converge to a tendon concealed within the muscle and 
inserted into the middle facet of the great tuberosity. It may be 
inseparably connected with the teres minor. 

3. M. Teres Minor. —Origin, from narrow grooved surface or dorsum 
of the scapula close to the axillary border, from septa between it, the 
teres major, and infraspinatus ; inserted into the lowest facet on the 
great tuberosity and into the shaft for a short distance below. 

May be a bursa under its insertion. It is behind the long head of the 
triceps and capsule ; the dorsal scapular artery passes between it and 
bone. 

The Anterior Scapular Muscle. 

M. Subscamilaris. — Oriein, by muscular and tendinous fibres from 
the venter of tne scapula ana groove along the axillary border ; insertion, 
small tuberosity of the humerus and into the shaft for a short distance. 
As in the deltoid, this muscle contains two sets of septa — one from the 
origin, and one from the insertion for attachment of the oblique muscu- 
lar fibres. Some fibres from the axillary border of the muscle are usually 
inserted into the capsule, known as the subscapnlaris minor. 

There is a bursa between the muscle and the capsule, and often an- 
other on its anterior surface (bursa coracobrachialis). 

Nerves. — Supraspinatus and infraspinatus by the suprascapular nerve 
from the fifth and sixth cervical ; others from the posterior cord of the 
brachial plexus, deltoid, and teres minor from the fifth and sixth cervi- 
cal through the circumflex nerve ; subscapnlaris by the fifth and sixth 
cervical through the upper and lower subscapular nerves. 

Actions. — Deltoid abducts arm to 90 degrees, posterior fibres said to abduct 
only to 45 degrees ; insertion of the trapezius corresponds to origin of the 
deltoid, so that the two are continuous in action ; anterior part of the deltoid 
draws the humerus forward and rotates in ; of both deltoids crosses the arms 
over the chest ; posterior part draws the humerus backward and rotates out ; 
supraspinatus, infraspinatus, and subscapnlaris steady the capsule while the 
deltoid acts. The supraspinatus only abducts. The infraspinatus rotates out 
and carries the arm back when it is raised. The subscapnlaris rotates in and 
carries the arm forward when it is raised. The teres minor rotates the raised 
humerus out and depresses it. All act as accessory ligaments to the joint. 

THE UPPER ABM. 

The aponeurosis of the arm (deep fascia) is thin over the biceps, 
strong over the triceps, and is attached to the humerus hy intermvscmar 
septa (Ugamenta tntemiuscularia). The external vitermvscylar septum 
extends from the outer epicondj^e and supracondylar ridge to the deltoid 
insertion : it is pierced by the musculospiral nerve and superior proftmda 
artery. The inteimdl intemiiisailar septum extends from tne inner epicon- 
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dyle and inner supracondylar ridge to behind the coracobrachialis : it is 
pierced by the anastomotica magna artery. 

The internal brdchial ligament of Struthers is a fibrous band below 
the teres major insertion to the inner epicondyle : the ulnar nerve and 
inferior profunda artery pass between this band and the internal inter- 
muscular septum. 

The Muscles of the Anterior Surface. 

First Layer. — M. Biceps (brachii). — Its sTiort or inner head rises 
with the coracobrachialis from the tip of the coracoid process ; the long 
head, from the upper end of the glenoid cavity within the capsule by a 
tendon continuous on each side with the glenoid ligament : these two 
heads form a belly in the middle and lower part of the arm. The tendon 
of insertion is slightly twisted and attached to the back part of the 
tuberosity of the radius, separated from the forepart by a bursa. A 
second bursa may be between the tendon and ulna. From the inner side 
of the tendon a part branches off as an aponeurotic band or semUwiar 
fascia (lacertus fibrosus, p. w.), and blends with the deep fascia of the 
forearm stretched across the brachial vessels and median nerve. 

One of the most variable muscles : a third head (10 per cent, of cases) rises 
from the humerus, connected with the brachialis anticus and coracobrachialis, 
and inserted into the coracoid portion of the muscle and semilunar fascia ; this 
is usually outside the brachial artery ; a head may come from the outer side 
of the humerus, bicipital groove, or great tuberosity; may be two additional 
heads or even three. It may give off a slip to the internal intermuscular 
septum or inner condyle or pronator teres. Absence of long head : it was 
originally extracapsular, but has become covered by the coracohumeral liga- 
ment, a part of the pectoralis minor. The semilunar fascia represents an 
ulnar division and corresponds to the facial insertion of the biceps femoris. 

Second Layer. — l . M. Coracobrachialis. — Origin, tij) of the coracoid 
between the pectoralis minor and short head of the biceps, conjoined 
with the latter; insertion, inner border and inner surface of the 
humerus near its middle, between the triceps and the brachialis anticus ; 
higher up some of its fibres are often inserted into a fibrous band arch- 
ing over the latissimus dorsi and teres major tendons, and atta<jhed close 
to the small tuberosity. It is usually pierced by the musculocutaneous 
nerve. 

Many varieties, which seem to indicate it is formed of three parts — viz., 
(1) a superior short part, from the coracoid to small tuberosity (m. cor<icoeap' 
sulans) to the capsule ; (2) middle part, corresponding to the muscle usually 
seen ; (3) inferior part, to the inner epicondyle or supracondylar process 
{coracobrachialis minor). The middle part is most constant in man, but is 
usually accompanied by a part of the third, with the musculocutaneous nerve 
between them. It may send a slip to the brachialis anticus or internal septum 
or internal brachial ligament. 

2. M. brachialis anticus (brachialis internus, p. n. ) rises from the 
lower half of the front of the humerus, nearly the whole of t^e internal 
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intermuscular septum, and upper part of the external ; it embraces the 
deltoid insertion by two processes, the outer of which is in the spiral 
groove as far as the upper limit of the deltoid tubercle. It is adherent 
to the capsule of the elbow-joint, and often sends a slip into it, and is 
inserted into the inner part of the rough surface at the junction of the 
coronoid process with the shaft of the ulna and to a part of the tubercle 
of the ulna. 

The Posterior Muscles of the Upper Arm. 

M. extensor triceps occupies the whole posterior brachial region. 
Three heads are inserted into a common tendon occupying the posterior 
surface of the muscle from the middle of the arm to the elbow. The 
middle or long head (anconeus longus — anconeus was a term applied to 
any muscle attached to the olecranon) rises from the inferior glenoid 
tubercle of the scapula and adjacent portion of the axillary border ; this 
forms the middle and superficial part of the muscle and ends on the 
inner margin of the tendon. The external head (anconeus brevis) rises 
above the spiral groove and from an aponeurotic arch of the external 
intermuscular septum as it crosses it, extending to the teres minor inser- 
tion above, and inserted into the upper end and outer border of the 
tendon. The internal or deep head (anconeus intemus) rises from the 
whole posterior surface of the humerus below the spiral groove, from 
the lower part of the external intermuscular septum, from the whole 
of the internal, as high as the teres major; some of its fibres are 
inserted directly into the olecranon, but most join the deep surface of 
the tendon. The common tendon is inserted into the tuberosity of 
the olecranon, and externally a band is prolonged over the anconeus to 
the fascia of the forearm and posterior border of the ulna : it may send 
a slip to the capsule. 

On removing the triceps a few muscular slips are sometimes found 
from the bone to the capsule, analogous to- the subcrureus, and described 
by some as distinct from the triceps, called the suhanconeus. 

There is a bursa between the tendon and olecranon or in the tendon, 
sometimes one between the integument and tendon, rarely one between 
the tendon and ulnar nerve (retroepitrochlear). 

Nerves. — Coracobrachialis by a branch from the outer cord (seventh 
cervical), biceps by the musculocutaneous (fifth and sixth cervical), the 
brachialis anticus by the musculocutaneous and musculospiral, triceps by 
the musculospiral (seventh and eighth cervical). 

Actions. — Biceps flexes the arm at the shoulder and the forearm at the 
elbow ; after pronation of the forearm it is a powerful supinator and makes 
tense the fascia of the forearm ; its inner head and coracobrachialis draw the 
arm in as well as up. The brachialis aiitictis is a simple flexor at the elbow. 
Triceps, internal and external heads are extensors at the elbow ; the long 
head extends the arm on the scapula, keeps the head of the humerus in place, 
and assists in extending the forearm. These muscles may act from distal 
fixed points, as in climbing. ^^ , 
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THE FOREARM. 



The superficial fascia is most distinct at the elbow, contains the 
superficial veins, and below connects the skin with the palmar fascia. 

The aponeurosis of the forearm (deep fascia) is composed largely 
of transverse fibres, strengthened by expansions from the condyles of 
the humerus, olecranon, and fascia over the biceps and triceps. The 
anterior part is weaker than the posterior, and continuous below into 
the anterior annular ligament (ligamentum carpi volare, p. n.) ; it sends 
in a thin layer between the superficial and deep muscles. The posterior 
portion sends off septa between the muscles and forms the posterior 
annular ligament (ligamentum carpi dorsale, p. n.). 

The Anterior Group (Pronatoflexor). 

Eight muscles, five superficial and three deep. 
Superficial Layer. — All from a common tendon in the following 
order irom without in : 

1. M. pronator teres rises by two heads, the larger from the upper 
part of the inner condyle above the common tendon and from the com- 
mon tendon, fascia, and intermuscular septum ; second head, thin and 
deep, from the inner margin of the coronoid process ; insertion, hy a 
flat tendon on the middle of the outer surface of the radius. The 
ulnar artery is beneath this muscle, and the median nerve between its 
heads. 

2. M. flexor carpi radi/ilis (m. radialis intemus) rises from the com- 
mon tendon, fascia of the forearm, and septa between it and the prona- 
tor teres, palmaris longus, and flexor sublimis ; tendon begins below the 
middle of the forearm, passes through a special compartment of the 
anterior annular ligament through a groove in the trapezium ; inserted 
into the base of the second metacarpal bone, anterior surface, and usually 
by a small slip to the base of the third. 

3. M. palmaris longus is placed between the ulnar and radial flexors 
of the carpus, resting upon the flexor sublimis: rises from the common 
tendon, fascia, and septa, forming a short muscular belly ending in a 
slender tendon, inserted into the palmar fascia, and sends a slip to the 
abductor pollicis, sometimes one to the little-finger muscle. 

Most variable muscle of the body, lacking on both sides in one-third of the 
cases, on one side in one-half of the cases (Hallett). Muscular belly may 
occupy the middle of the tendon, lower end, both ends, or be absent; may be 
double or have additional origin from the coronoid or the radius. Inserted 
into the fascia of the forearm, flexor carpi ulnaris, pisiform, scaphoid, or little- 
finger muscles. This muscle with the central part of the palmar fascia was a 
superficial flexor of the fingers, but has been reduced by the development of 
the other flexors. 

4. M. flexor carpi ulnaris (m. ulnaris internus) is the innermost of the 
superficial group ; rises by two heads, one from the common tendon, 
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and one from the inner side of the olec- 
ranon and upper two-thirds of the pos- 
terior border of the ulna by an aponeu- 
rosis common to it, the flexor profundus 
digitorum and the extensor carpi ulnaris ; 
muscular fibres end in a tendon which 
occupies the anterior margin of the lower 
half of the muscle ; posteriorly the mus- 
cular fibres continue down to within an 
inch of its insertion ; inserted into the 
pisiform, by a small band to the anterior 
annular ligament, and prolonged by the 
pisometacarpal and pisoiincinate liga- 
ments to the fifth metacarpal and unci- 
form. 

The ulnar nerve and posterior ulnar 
recurrent artery pass between its two 
heads : the pisiform throws this tendon 
forward, so that the ulnar pulse cannot 
be felt so well as the radial. 

5. M. flexor syhlimis digitorum (per- 
foratus), placed behind the precedmg, 
rises by tnree heads : (1) inner condyle 
by the common tendon, fibrous septa, 
and internal lateral ligament • (2) inter- 
nal margin of the coronoid ; (3) anterior 
oblique line of the radius ; divided below 
into four parts ending in tendons in- 
serted into the mesial phalanges of the 
four inner digits. Through the annular 
ligament they are placed in pairs : the 
anterior pair are for the ring and mid- 
dle fingers, the posterior for the index 
and little fingers. In the palm they 
diverge and enter a sheath with the 
flexor profundus ; opposite the bases of 
the proximal phalanges the t«ndon di- 
vides and folds round the deep flexor, 
and is reunited behind it ; the two por- 
tions again separate and pass on each 
side to the middle of the lateral border 
of the second phalanx. 

The Deep Muscles.— First Layer. 
— 1. M. flexor profundus digitorum (per- 
forans). — Origin (not from humerus), 
the upper three- fourths of the inner and 
antenor surface of the ulna, from not 

quite the ulnar half of the interosseous p^^^ 33.-Superflciai muscles of front 
membrane for the same distance, and of right forearm. (Testut.) 
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from an aponeurosis attached to the posterior border of the idna, com- 
mon to it, the flexor and extensor carpi ulnaris. Only one tendon (for 
the index finger) separates above the wrist: in the palm, as the tendons 
diverge, they give origin to the lumbricales; over the proximal and 

Fig. 34. 



MEDIAN NERVE 



LONQ FLE)C0f1 OF 
THE THIJMt 




LONG FLEXORS 
OF THE FINGERS 



Synovial membranes of tendons in the palm, artificially distended, (Testut.) 



mesial phalanges the tendon is bound down by an osseoaponeurotic 
sheath, and opposite the T)roximal phalanx it passes through an opening 
in the flexor sublimis tendon, and is finally inserted by an expanded end 
into the base of the distal phalanx ; over the middle and distal phalanx 
its tendon is marked by a longitudinal furrow or cleft. 

The index-finger portion is usually separate throughout, and comes 
mostly from the interosseous membrane ; between the ring- and little-finger 
portions a considerable part of the inner surface of the ulna is free from 
muscular attachment. 
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Fig. 35. 



The sheaths of the flexor tendons are opposite the proximal and 
middle phalanges, and formed of strong transverse bands, ligamenta vagi- 
nalia; opposite tne joints the bands change into 
a thin membrane, strengthened by oblique decus- 
sating fibres, so that there me armvlar or trans- 
verse fibres, and crucial or oblique. The sheath 
has a synovial lining containing small folds, vin- 
cula tendmum or Ugamenta mucosa, passing 
between the tendons and bones. There are two 
ligamenta brevui^ broad, four-sided, and 



sets: 



Ih 



I 



membranous, passing between both the super- 
ficial and the deep tendons near their insertions 
and the lower part of the phalanx just above the 
joint-capsule; the ligamenta hnga, less constant, 
join the tendons at a higher level. Contained 
in the ligamentum breve of the deep flexor is a 
small band of yellow elastic tissue, liganientum 
subflavum, passing from the tendon to the head 
of the second phalanx. 

2. M. flexor longus pollicis rises from the 
anterior surface of the radius, below its oblique 
hne to the edge of the pronator quadratus, and 
from the acljacent part of the interosseous mem- 
brane, and usually (27 out of 36 cases) receives 
a slip (fasciculus exilis) from the inner epicon- 
dyle or coronoid. The tendon passes between 
the sesamoid bones of the thumb and enters a 
canal similar to that of the other flexors, to be 
inserted into the base of the distal phalanx of 
the thumb. Its complete separation from the 
flexor profundus is characteristic of man. 

Second Layer. — M. pronator quadratu.% 
just above the wrist, close to the bones behind 
the last two muscles. Quadrilateral and flat, arises 
from the pronator riage and inner part of the 
anterior surface of the ulna for the lower fourth, 
and from the inferior from the radiocarpal joint ; 
inserted into the anterior surface and anterior margin of the shafl of the 
radius for a little less than its fourth. 

Nerves. — Six and one-half of the above muscles by the median 
nerve, one and one-half by the ulnar. Pronator teres, flexor carpi 
radialis, palnaaris longus, and condyloiilnar head of the flexor sublimis 
receive median branches near the elbow; radial head of the flexor 
sublimis and belly for the index finger have separate twigs ; the flexor 
longus pollicis, pronator quadratus, and outer naif of the flexor pro; 
frinduB by the anterior interosseous branch of the median. Flexor carpi 
nlnaris and inner half of the flexor profundus by the ulnar. 



Tendon of flexor sub- 
limis perforated by ten- 
don of flexor profundus. 
(Testut.) 
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The Radial Group. 

Three in number, from the lower third of the arm and upper third 
of the forearm in an almost continuous row. 

1. M. supinator lonffiis (brachioradialis) rises from the upper two- 
thirds of the external supracondylar ridge of the humerus and external 
intermuscular septum, limited above by the spiral groove ; thin fleshy 
belly ends at the middle of the forearm in a nat tendon which expands 
at its insertion into the outer side of the radius at the base of the 
styloid process ; its inner edge is united by fascia to the flexor carpi 
radialis : it sends some fibres to the aponeurosis on the back of the 
forearm. 

2. M. extensor carpi radialis hngior rises from the lower third of the 
external supracondylar ridge and external intermuscular septum and a 
few fibres from the common tendon ; inserted into the radial half of the 
dorsal surface of the base of the second metacarpal. ^ 

3. M. Extensor Carpi Radialis Breiior. — Origin, by the common 
extensor tendon from the outer condyle, septa, external lateral ligament, 
fascia, and a fibrous arch over the radial nerve and radial recurrent 
vessel ; insertion, into the radial half of the dorsal surface of the base 
of the metacarpal bone of the middle finger. 

These tendons are crossed by the tendons of the first two thumb extensors 
a little above the wrist. 

The Posterior Group. 

Two layers, muscles of the superficial layer inserted into the ulnar 
edge of the forearm and hand ana into the fingers from the fifth to the 
second inclusive ; of the deep layer into the radial edge of the forearm 
and hand and two outer fingers. 

Superficial Layer. — 1. M. Extensor Communis Digitorum. — 
Origin (from neither ulna nor radius), common extensor tendon from the 
external condyle of the humerus, orbicular ligament, fascia, and septa ; 
there are three fleshy bellies, the innermost divided into two, four passing 
under the posterior annular ligament ; the first and second pass to the 
index and middle fingers connected by a weak band, always transverse ; 
the first is joined by the extensor indicis tendon at the metacarpophalan- 
geal joint ; the third runs to the ring-finger and sends a slip to the middle- 
finger tendon ; the fourth divides, the outer larger part going to the 
ring-finger, the inner part joining the outer division of the extensor 
minimi digiti tendon : this fourth is the smallest tendon, and receives 
muscular fibres as far as the wrist. 

Opposite the metacarpophalangeal joints the tendons are bound down 
by transverse fibres from the front of the joint, ligamenta dorsalia; 
the tendon expands, is joined by a slip from the interossei, and on the 
radial side by the insertion of a lumbrical muscle, forming a broad apo- 
neurosis, which divides at the lower part of the first phalanx into three 
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slips — a central thin one for the base of the second, while the two lateral 
parts join and are inserted into the base of the last phalanx. 

2. M. extensor minimi digiti (extensor digiti quinti proprius) rises 
from the superficial and deep fascia of the forearm, from the orbicular 
ligament, frona the septa between it and common and ulnar extensors : 
its tendon is in a groove between the radius and ulna, and splits into 
two on the back of the hand, the outer being joined by a slip from the 
fourth common extensor tendon, and both parts end on the httle finger, 
like the other exensor tendons. 

3. M. Extensor Carpi Ulnaris (ulnaris externus). — Origin, common 
tendon, orbicular ligament, septa, fascia of the forearm, which is con- 
nected with the elbow-joint capsule, and anconeus ; its belly in its middle 
third is bound to the posterior border of the ulna by aponeurosis, and 
may receive fibres from this fascia ; insertion, tuberosity of the base of 
the fifth metacarpal. A bursa is imder its tendon of origin in one-fourth 
of the cases. 

In 52 per cent, of the cases a slip is continued anteriorly over the 
opponens minimi digiti to the fascia over that muscle, to the metacarpal 
bone or first phalanx of the little finger (analogue of the peroneus brevis 
of the little toe). 

4. M. anconeus (quartus) fills the space between the triceps and ex- 
tensor carpi ulnaris ; is flat and triangular^ covered by fascia connected 
with the triceps; rises by a narrow tendon from a fossa on the inner 
and posterior part of the external condyle ; upper fibres are transverse, 
the rest pass ooliquely down and in to the radial aspect of the olecranon 
and adjacent upper third of the ulna. As a rule, its superior fibres are 
continuous with those of the internal head of the triceps. A bursa is 
found under its tendon of origin, not in children. 

Deep Layer. — 1. M, Supinator i?r«;?s.— Origin, external lateral 
ligament, orbicular ligament, supinator ridge, oblique line of the ulna, 
and for a short distance on the outer border of the ulna, from the fascia 
covering it, which is connected with the external condyle : it regularly 
consists of two layers separated by the posterior interosseous nerve ; the 
superficial one rises by aponeurotic fibres, the other by muscular. The 
fibres pass sling-like around the upper part of the radius to be inserted 
into a third of its length, limited by the anterior and posterior oblique 
lines, to its neck and elbow-joint capsule. 

Anterior fibres may have insertion into the biceps tendon or tuberosity of 
the radius. 

2. JW! Extensor Ossis Metacarpi PoUids (abducens pollicis longus). 
— Origin, upper part of the outer division of the posterior surface of 
the ulna below the supinator brevis, from the middle third of the poste- 
rior surface of the radius and interosseous membrane between. Its 
tendon passes over those of the radial extensors, and is inserted into the 
radial side of the base of the metacarpal bone of the thumb, and com- 
monly by a slip into the trapezium, its tendon usually splitting. 

3. M. extensor hmgus pollicis (extensor secundi intemodii pollicis) rises 
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below the extensor ossis on the middle third of the ulna and from the 
interosseous membrane for about 1 inch : its tendon passes over the 
radial extensors, and is inserted into the dorsal aspect of the base of the 
distal phalanx of the thumb. There is a tendency for it to divide into 
three parts, as in case of the extensor communis tendons, but all three 
converge to the base of the distal phalanx. 

4. M. Extensor Irvdids Proprius (m. indicator). — Oliig^, from the 
ulna below the extensor longus poUicis, and dightly from the interosseous 
membrane and fascia over the extensor carjji ulnaris ; unites with the 
common extensor tendon for the index, and forms the usual insertion. 
This and the extensor minimi digiti tendon are always on the ulnar side 
of the respective common extensor tendons. 



Fig. 36. 
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Transverse section through the carpus, showing the relative positions of the 
tendons, vessels, and nerves. (Henle.) 



5. JIf Extensor Brems PoUicis (extensor primi intemodii pollicis). — 
Orij^in, small part of the interosseous memorane and radius below the 
middle, next below the extensor ossis ; insertion, proximal end of the 
proximal phalanx of the thumb on its dorsal aspect. 

Nerves. — ^For the radial and posterior groups wholly by the musculo- 
spiral ; the anconeus, supinator longus, and extensor carpi radialis longior 
by that nerve before it divides ; all the others by its posterior interosseous 
branch. 

Three nerves, therefore, supply all the muscles of the forearm — median and 
-w^nar anteriorly (flexor carpi nlnaris and inner half of the flexor profundus 
by the ulnar), muaculospiral externally and posteriorly. 
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THE HAND. 

Fascia of the dorsum is a thin layer prolonged from the posterior 
annular ligament and blending with the extensor expansions over the 
fingers ; deeper than this the interossei are covered by thin aponeuroses. 

Fascia OI the palm (volar aponeurosis) consists of a strong central 
part and two lateral portions which cover the short muscles of the thumb 
and Uttle finger. The central portion is the part commonly called the 
palmar fascia : it consists of fibres mostly prolonged from the palmaris 
longus, some firom the annular ligament, thus forming two superficial 
layers with vertical fibres, between which is the palmaris brevis muscle ; 
there is a deep layer of transverse fibres. Below, the fascia divides into 
four processes to join the digital sheaths ; offsets are sent back to the 
deep transverse ligament at the heads of the metacarpals, forming a 
short canal above each finger for the flexors. Between the processes 
the transverse layer of fascia covers the lumbrical muscles, digital vessels, 
and nerves, passing over to the thumb and forefinger. At the clefts of 
the fingers a transverse band is called the superjudal transverse ligament, 
or Greidy's fibres. The interossei muscles also have a separate fascia 
continued below into the deep transverse ligament. 

The Muscles of the Dorsal Surface. 

Extensor tendons already described. 

The Muscles of the Volar Surface. 

Superficial Muscles. — M. palmaris brevis^ thin and subcutaneous, 
rises from the annular ligament and deep layer of the longitudinal fibres 
of the palmar fascia, and ends in a vertical line in the fascia covering 
the ball of the little finger, and sometimes in the skin. 

Deep Muscles. — Median Carpal Bursas. — As the superficial and 
deep flexora and flexor longus poUicis enter the hollow of the hand they 
are Dound into one tube lined by synovial tissue ; a loose synovial sac is 
formed, passing up to the level of the radiocarpal joint and prolonged 
down the inner tendons to the digital sheath of the little flnger, opening 
into it generally. The sheath for the tendon of the thumb is generally 
separated from the large sac by a sagittal septum behind the median 
nerve ; the bursa extends but a short distance on the index and middle- 
finger tendons. 

The mm. lumhricales (fiddler's muscles) are four tapering fasciculi 
passing from the deep flexor tendons each to the dorsal expansion of 
the common extensor on the radial side of the proximal phalanx ; each 
rises from the radial side and radial part of the anterior surface of the 
deep flexors, and the inner two also from their ulnar borders — i. e. , have 
two heads, ■ 
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The Muscles of the Ball of the Thumb. 

These constitute the ihervar eminence and have a great variety of de- 
scription. (See Quain and Henle.) 

1. M. Abductor PoUicis (brevis). — Origin, front of the annular hga- 
ment, ridge of the trapezium or tuberosity of the scaphoid ; insertion, 
base of the proximal phalanx of the thumb, radial border, and sends a 
slip to the extensor tendons. (Henle calls this one belly, and what is 
described below as the outer head of the flexor brevis he calls the other 
belly of the abductor). 

2. M. Flexor Brevis PoUicis, — Outer or superficial head arises from 
the outer two-thirds of the annular ligament, inserts on the outer side 
of the base of the proximal phalanx, naving a sesamoid bone developed 
in it; iniier or deep head is very small, and between the adductor 
obUquus and outer head of the first dorsal interosseous ; rises from the 
ulnar side of the first metacarpal ; inserted into the inner side of the 
base of the proximal phalanx. 

3. M, adductor ^oUicis Quain describes in two parts, separated by 
the radial artery as it enters the palm. The adductor ohliquus poUicis 
(caput obliquum, p. «.), largest of the thumb-muscles, rises from the 
upper ends of the second and third metacarpals, os magnum, anterior 
carpal ligaments, and sheath of the flexor carpi radialis ; it passes on 
the inner side of the long flexor tendon to insert on the inner side of 
the base of the proximal phalanx, uniting with the adductor transversus 
and deep head of the flexor brevis. The inner sesamoid bone is devel- 
oped in it. A considerable fasciculus passes behind the long flexor to 

ioin the superficial head of the flexor brevis and outer sesamoid bone. 
(This muscle is usually described as the inner head of the flexor brevis.) 
The adductor transversus poUicis (caput transversum, p. n,) rises 
from the lower third of the front of the third met£u;arpal bone ; inserted 
into the inner side of the base of the proximal phalanx of the thumb, 
and the common insertion sends a slip to the long extensor. 

4. M. opponens poUicis beneath the abductor, rises from the annular 
ligament and outer side of the ridge of the trapezium ; inserted by an 
upper layer into the whole length of the first metacarpal bone, radial 
border, and by its deeper layer into the head of the bone and radial 
part of its palmar surface. 

The Muscles of the Ball of the Little Finger. 

These three muscles constitute the hypothenar eminence. 

1. M, abductor minimi digiti (abductor digiti quinti) rises from the 
lower border and inner surface of the pisiform, almost a continuation 
of the flexor carpi ulnaris ; insertion, base of the proximal phalanx of 
the little finger, ulnar side, and into a sesamoid bone, sending a slip to 
the extensor tendon. 
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2. M. flexor hreois minimi digiti is separated from the abductor by 
deep branches of the ulnar nerve and artery, and rises from the annu- 
lar ligament and tip of the unciform process ; inserted into the base of 
the proximal phalanx by means of a tendinous arch passing over the 
flexors, attached to the radial and ulnar borders of the base. May be 
absent or fused with abductor. 

3. M. oppoTvens minimi digiti arises from the annular ligament and 
unciform process to insert on the whole length of the ulnar side of the 
fifth metacarpal and anterior surface of its head. 

The Interosseous Muscles. 

The dorsal interossei are four in number, one for each space, not 
rising above the level of the bones, and numbered from without inward. 
Each rises from the two bones between which it is placed, most exten- 
sively from that supporting the finger upon which it acts. The tendon 
is inserted partly into the base of the proximal phalanx and partly into 
the extensor tendon. Each abducts its finger from the middle line ; two 
are inserted into the middle finger, one on either side, one into the 
radial side of the index, and one into the ulnar side of the ring. The 
first dorsal interosseous is larger than the others, called the abductor 
indicis: its outer head comes from the proximal half of the ulnar 
border of the first metacarpal, its inner from the whole length of the 
radial border of the second metacarpal. 

The palmar interossei are three in number, are adductors, and each 
rises from the lateral surface of the metacarpal of the finger on which it 
acts. They terminate like the dorsal tendons. The first belongs to the 
ulnar side of the index, the second and third to the radial sides of the 
ringand little fingers. 

Nerves of Hand-Muscles. — Abductor pollicis, opponens pollicis, 
outer head of the flexor brevis pollicis, and outer two lumbricales are 
supplied by the median nerve. The palmaris brevis, muscles of the 
little finger, inner two lumbricales, all the interossei, adductores poUici, 
inner head of the flexor brevis pollicis, are supplied by the ulnar nerve. 

Aotions of KuBcles of tbe Forearm and Hand.— Pronafion by the pronator 
teres and quadratns and flexor carpi radialis slightly ; pronator teres flexes 
the forearm ; can only pronate when the radius is intact. 

Supination by the supinator brevis, biceps, and supinator longus ; the latter 
is & flexor of the elbow and brings the forearm into mid-supination. Radial ex- 
tejisors of the wrist flex the elbow ; others from the external condyle extend. 
Flexion of the wHst by the flexor carpi ulnaris and radialis, by the flexprs of 
the fingera, and palmaris longus. 

Extension of the wrist by the extensor carpi ulnaris, the two radial extensors, 
and extensors of the fingers. 

Abduction of the wrist by the radial flexor and radial extensors and exten- 
sors of the thumb. 

Adduction of the wrist by the flexor and extensor carpi ulnares. The flexor 
carpi radialis and extensor carpi ulnaris act on the radiocarpal joint ; the 
flexor carpi ulnaris and radial extensors on the midcarpal joint. 
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The extensors of the wrist are moderators of the long flexors of the fingers ; 
the flexors of the wrist are moderators of the extensore of the fingers. 

The dorsal interossei abduct the fingers from the middle one ; the palmar 
adduct ; the interossei and lumbricales flex the first phalanx and extend the 
last two. 

Flexion in the Fingers. Extension in the Fingers. 

First phalanx, by the interossei and By the extensor communis. 

lumbricales. 
Second phalanx, by the fiexor sub- By the interossei and lumbricales. 

limis. 
Third phalanx, by the flexor profun- By the interossei and lumbricales. 

dus. 

When we flex the fingers they tend to approach, due to lateral ligaments and 
obliquity of the tendons. 

The palmaris longus makes tense the palmar fascia, feebly flexes the fore- 
arm and wrist ; all the muscles from the condyle feebly flex the forearm. 

Palmaris brevis wrinkles the skin over the hypothenar eminence and pro- 
tects the ulnar vessels and nerve from pressure when a foreign body is 
grasped. 

Extension in the thumb is in the plane of abduction of the fingers, and its 
abduction is a movement forward. The action of its muscles and those of the 
little finger are indicated by their names : the flexors of the first phalanx in 
either case also extend the last, as the interossei would. The ulnar extensor 
and flexor of the carpus are moderators of the thumb extensors. There are 
three flexors of the wrist (including the palmaris longus) and tliree extensors, 
three flexors of the fingers and three extensors, three flexors of the thumb 
and three extensors. 



THE MUSCLES AND FASCLS OF THE LOWER 
EXTREMITY. 

THE HIP. 

The superficial fascia is continuous with that of other parts of the 
body. Thick over gluteal region, passes over Poupart's ligament to the 
abdomen and inward above into the dartos of the scrotum and super- 
ficial fascia of the perineum. A deep layer of this fascia is continued 
across the saphenous opening, perforated by vessels and lymphatics, 
cribriform fasda. 

The deep fascia or fascia lata is a strong membrane forming a con- 
tinuous sheath around the limb; it is attached above to the back of the 
sacrum and coccyx in the median line, to the crest of the ilium, Poupart's 
ligament, body and rami of the pubis, ramus and tuberosity of the 
ischium, and lower margin of the great sacrosciatic ligament. It de- 
scends on the gluteus medius as far as the upper border of the gluteus 
maximus, which muscle it encases, and over the great trochanter a great 
part of the muscle is inserted between its layers. From the forepart of 
the iliac crest to the outer tuberosity of the tibia is the {liotibiat bandy 
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which receives the tensor vaginae femoris and gluteus maximus inser- 
tions. 

The fascia is thinnest at the inner part of the thigh over the abduc- 
tors, and strengthened on each side of the patella by expansions from 
the vasti. Posteriorly it is continuous over tne hamstrings and popliteal 
space. 

On the front of the thigh, below the inner end of Poupart's liga- 
ment, is the saphenous opening^ bounded externally by the falciform 
border (ligament of Bums), more distinctly curved above and below as 
the superior and inferior comua. The inner extremity of the superior 
comu passes to the inner side of the femoral sheath and to Grimbemat's 
ligament ; it is the /emoraZ ligament (Hey). 

The parts external and internal to the saphenous opening are the 
Uiac Siudpyhic portions ; the line is connected above with Poupart's liga- 
ment ana the (feep layer of superficial fascia (of Scarpa), ana internally 
forms the falciform margin of the saphenous opening. 

The pubic portion, or pectineal fascia, is attached above to the ilio- 
pectineal line, passes behind the femoral vessels, closely connected with 
the sheath, ana merges into the iliac fascia and capsule of the hip. 

The fascia lata has various deep processes ; one is internal to the 
tensor vaginae femoris on the surface of the vastus externus. 

There are external and internal intemmscular septa inserted into the 
linea aspera. 

The common femoral vessels are surrounded by the ftmnel-shaped 
crurai sheath^ made of transversalis fascia in front and iliac fascia 
behind ; it is divided into three compartments — outermost for the artery, 
middle one for the vein, and innermost contains a lymphatic gland and 
fat, and when distended by a femoral hernia is the crural canaly J to 1| 
inches (14 to 34 mm.) long. The cniral ring (upper opening of the 
canal) is closed by the septum crurale. 

The Internal Hip-Muscles. , 

1. M. QMac?mfw»ZM7n5orw7n.— A quadrilateral muscle placed.between 
the last rib and the pelvis. Origin, iliolumbar ligament, external lip 
of the crest of the ilium for 2 inches, from two, three, or four lumbar 
transverse processes by fleshy slips passing up anteriorly (Gray says this 
is a separate portion) ; insertion, mner half of last rib and upper four 
lumbar transverse processes. 

Nerves. — Last dorsal and upper lumbar. 

Actions.— Lateral flexor or both may extend the spine. Draws down the 
last rib, giving fixed point for the diaphragm, and aids inspiration (Quain) ; 
mnscle of forced expiration (Henle). Fixed above, draws pelvis to one Bide, 
or both draw it forward. 

2. M. Iliopsoas. — It has a broad outer head, iliacus, and a narrow 
inner head, psoas magnus. 
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Iliacus. — Origin, upper half of the iliac fossa down as far as the 
anterior inferior spine, posteriorly from ala of the sacroiliac and iliolum- 
bar ligaments. Inserted mostly into tendon of the psoas ; outermost 
fibres pass to the femur in front of and below the small trochanter. 

I^ods Magmis {or Major). — Origin, by five fleshy slips from anterior 
surfaces and lower borders of the lumbar transverse process, and by a 
series of processes, each from a disk and contiguous margins of two 
bodies ; the highest is attached to the last dorsal and first lumbar, and 
lowest to the fourth and fifth lumbar and intervertebral substance between 
them ; fibres also come from the sacroiliac joint and sacrum. These 
attachments are connected with arches passing over the middle of the 
vertebrae. The fibres all unite to a thick, long muscle running along the 
brim of the pelvis, passing under Poupart's ligament, and inserted by a 
tendon into the small trochanter ; separated by a bursa. 

The common tendon is also separated from the capsule of the hip by 
a bursa. 

3. M. F^oas Parvus {or Minor). — Placed on the surface of the psoas 
magnus ; rises from the bodies of the last dorsal and first lumbar ver- 
tebrae and disk between ; ends in a flat tendon merged into the iliac 
fascia and inserted into the iliopectineal line and eminence. When 
present its origin is variable ; was absent on both sides in 40 per cent 
of cases. 

The External Hip-Muscles. 

First Layer.— if Gluteus Jfoacimi^*.— A quadrilateral, very coarse 
muscle. Origin, posterior fourth of the external lip of the iliac crest 
and rough surface oetween it and the posterior gluteal line, back of the 
last two pieces of the sacrum and first three of the coccyx, great sacro- 
sciatic ligament, and aponeurosis of the erector spinae. 

The upper half and superficial fibres of the lower half are inserted 
into the fascia lata and continued into the iliotibial band ; the deeper 
portion of the lower half into the gluteal ridge on the upper third of 
the shaft of the femur. 

Between this and the great trochanter are a multUocular bursa and one 
or two small ones, another between it and the vastus ezternns; may be 
another between it and the tuber ischii. 

Second Layer. — M. Gluteus Medim.—Oxism^ ilium between the 
crest, the posterior, and middle curved lines, and from the fascia cover- 
ing it, and from a band attached to the anterior posterior spine ; fibres 
converge to an obhque impression going downward and forward to 
insert on the outer surface of the great trochanter; a small bursa 
between the bone and tendon. There may be a separate tendon to the 
upper part of the trochanter. 

Third Layer. — 1. M. gluteus minimus is covered by the preceding, 
and rises from the whole surface on the ilium between the middle and 
inferior curved lines, and by a second head from the anterior superior 
spine ; fibres converge into an aponeurotic tendon the outside of the 
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muscle, inserted into an impression on the front of the great trochan- 
ter. Tendon is bound down by a band of capsule of the joint from the 
iliofemoral ligament ; bursa between tendon and tubercle. 

2. M. Pyriformis,~Qrigiiif in pelvis by three digitations from the 
second, third, and fourth pieces of the sacrum, between and outside the 
anterior sacral foramina, from the hinder border of the ilium below the 
posterior inferior spine, and from the great sacrosciatic ligament. 
Emerges from the pelvis by the great sacrosciatic foramen ; inserted 
into the upper border of the great trochanter. 

May be divided by the external popliteal nerve (high division of the sci- 
atic) ; inserted into a capsule or absent. May be a bursa under its insertion. 

3. M, Obturator Intemus, — Origin, deep surface of the obturator 
membrane, except below ; from the fibrous arch, completing the canal 
for the obturator vessels and nerve; from the hip-bone between the 
thyroid foramen and sacroiliac notch up to the iliopectineal line, and 
internally between the foramen and subpubic arch ; from the obturator 
fascia. Emerges by the small sacrosciatic foramen, changes its direc- 
tion, and passes around the trochlear surface of the' ischium ; inserted 
with the gemelli into the forepart of the inner surface of the great 
trochanter. It shows four or five tendinous bands on the surface turned 
toward the bone, which receive pinnate fibres. A layer of cartilage 
covers the grooves on the ischium and a large synovial bursa. Another 
may be between the capsule and tendon. Henle describes the gemeUi 
(gemini) as parts of this muscle, calling them its outer head. 

The gemellus superior, usually the smaller. Origin, outer and lower 
part of the ischial spine. Gemellus inferior.— Origin, upper part 
of the tuber ischii below the obturator intemus ; inserted with obtura- 
tor intemus into the great trochanter. They usually meet at origin 
beneath the obturator ; they overlap it at the insertion. The superior 
gemellus may be absent or very small ; inferior gemellus is more constant. 

4. M. Quadratvs Femoris. — Origfin, outer border of the tuber ischii, 
and from the adjacent part of the external surface of the tuberosity ; 
insertion, its fibres pass horizontally outward into the quadrate tubercle 
and back of the femur to the level of the small trochanter. Bursa 
between it and the small trochanter ; it may be absent or replaced by 
the gemellus inferior. 

Fourth Layer.— iH/. Ohturattyr EjctemtLs.—On^mf inner half of 
the superficial surface of the obturator membrane, body of the pubis, 
rami of the pubis and ischjum ; passes out in a groove between the 
acetabulum and tuber ischii, then up and backward, close to the lower 
and posterior surface of the neck of the femur to the bottom of the 
digital fossa. Sometimes bursa is between it and capsule. 

Nerves— Iliopsoas by the second and third lumbar ; those for the 
iliacus are given off by the anterior crural ; gluteus maximus by the 
inferior gluteal nerve; gluteus medius and minimus by the superior 
gluteal nerve; obturator intemus gemelli, pyriformis, and quaaratns 
femoris by the sacral plexus ; obturator extemus by the obturator nerve. 
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Actions of the glutei on the lower limb : 

Flexion. Extension. 

Glut, med., anterior fibres. Glut, maximus. 

" min., <» « • u med., posterior fibres. 

" min., 
Adduction. Abduction. 

Glut, med., anterior fibres ) in sitting Glut, max., slight. 
" min., " " j posture. " med., 1 strong, whole muscle, 

" min., j especially mid portion. 
Rotate in. Rotate out. 

Glut, med., anterior fibres. Glut. max. 

" min., " " " med., posterior fibres. 

" min. 

The glutem maximtis extends the trunk on the thigh as in ascending 
stairs ; in walking it is not used, as the erect position is maintained by liga- 
ments ; steadies and supports the knee by the iliotibial band. 

The iliopsoas flexes the thigh and rotates out; flexes the body on the 
thigh ; the psoas beAds the lumbar spine forward and laterally. 

Psoas parvus makes tense the iliac fascia. 

Pyriformis, obturator intemus, and gemelli are external rotators after exten- 
sion, abductors if the thigh is flexed. 

Quadratv^ femoris is an external rotator, and may assist adduction. 

Obturator extemus is an external rotator ; may flex and adduct. 

THE THIGH-MUSCLES. 

These are arranged in three sets — anterior, posterior, and internal, with 
superficial and deep layers, the former passing over two joints, the latter 
over one. 

The Anterior Oroup. 

First Layer. — 1. M. tensor vagince fenioris (tensor fasciae) lies in a 
groove between the gluteus medius, rectus, and sartorius. Origin, ante- 
rior part of the external lip of the iliac crest, notch between the two 
spines, fascia over the gluteus medius ; insertion, between the two layers 
of the faficia lata 3 or 4 inches below the great trochanter, and from the 
insertion fibres are prolonged into the iliotibial band ; the outer of the 
two laminae covers the muscle ; the deeper is connected with the origin 
of the rectus. ^ ... 

2. M. Sartonm (tailor-muscle). — Crispin, anterior superior spine of 
the ilium and small part of the notch immediately below ; insertion, 
inner surface of the tibia near the tubercle, sending an expansion from 
the upper border to the capsule, one from the lower border to the fascia 
of the leg, and one to the tibia behind the t-endons of the gracilis and 
semi tend inosus. It is oblique at first, then vertical to the knee, and then 
curves forward. 

Second Layer. — JH. Quadriceps Femoris^p, n. — Largest muscle of 
the body, four parts closely united, (a) Rectus femoris^ in a straight 
line from the pelvis to the patella. Origin, by two heads : anterior one 
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from the anterior inferior spine, and posterior from the impression just 
above the acetabulum ; tbey join at an angle of 60 degrees close below 
the acetabulum ; the tendon is anterior above, then m centre of the 
muscle. From this are pinnate fibres ending in an inferior tendon cover- 
ing the lower two-thirds of the posterior surface of the belly, and leaving 
a median cleft in the muscle. The lower tendon beconies free 3 inches 
above the patella ; is attached to the upper margin of that bone, and 
helps form the common tendon. 

\h) The vastus externus (vastus lateralis, p. n. ) is the outer part of the 
quadriceps. Origin, narrow and aponeurotic from the upper half of the 
anterior mtertrochanteric line, outer part of the root of the great trochan- 
ter, outer side of the gluteal ridge, upper half of the outer hp of the linea 
aspera, from extern^ intermuscular septum, and a strong aponeurosis 
extending over the upper two-thirds of the muscle. It rises in a succes- 
sion of layers, the upper overlapping the lower. Aponeurosis of inser- 
tion occupies the deep surface of the muscle, joins the common tendon, 
and sends expansion to the lateral patellar ligaments and rectus tendon. 

(c and d) Vastus intemus (vastus medialis, p. n. ) and crurem (femor- 
alis, p. n.) seem to form one mass, but turn the rectus tendon well down, 
and above the patella is an interval which can be followed up between 
the two tendons on a line with the lower end of the anterior intertrochan- 
teric line. 

The vastus intemm rises from a superficial aponeurosis and deeper 
fibres from the spiral line, inner lip of the linea aspera, and from tendons 
of the adductor longus and magnus ; they end in a deep aponeurosis 
which enters the common tendon. Its muscular fibres pass lower than 
those of the externus, and are inserted into the inner margin of the 
patella, some into the rectus te>ndon. 

Crureusj rises from upper two-thirds of the anterior surface of the 
femur, outer surface of the femur in front of and below the vastus ex- 
ternus, lower half of the external intermuscular septum ; fibres end in a 
superficial aponeurosis which forms the deepest portion of the common 
tendon. They rise from a series of transverse arches with intervening 
bare spaces on the front of the femur. Between the crureus and the 
vastus intemus most of the internal surface of the bone is free. 

The common or suprapatellar tendon is inserted into the fore part of 
the upper border of the patella, and a few fibres are prolonged over its 
antenor surface into the ligamentum patellae. 

Third Layer. — M. 8r3)cruralis (articularis genu, p. n.) is the name 
of a few fibres which may be regarded as the deepest layer of the 
crureus. Origin, anterior surface of the femur in the lower fourth ; 
insertion, separated by a fat layer from the vasti into the synovial 
membrane of the knee-joint. 

These muscles may be bi laminar. 

Hunter's oanal is a three-cornered passage in the middle two-fourths of 
the thigh, in the angle hetween the adductors magnus and longus and vastus 
intemus. It is made a canal by a bridge of fascia, and contains the femoral 
artery, vein, and internal saphenous nerve. 
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Nerves. — Anterior crural for the quadriceps and sartorius ; superior 
gluteal for the tensor vaginae femoris. 

Actions. — Sartorius flexes the hip and knee with eversion of the thigh ; 
rotates the leg inward. 

Quadriceps femoris extends the leg ; not necessary for the maintenance of 
the erect attitude. 

Rectus femoris also flexes the hip ; its posterior head is tense when the thigh 
is bent. Lower fibres of the vastus internus draw the patella in. 

Tensor vaginse femoris rotates in and abducts, assisted by the gluteus maxi- 
mns ; counteracts the gluteus maximus, which tends to draw the iliotibial band 
backward. 

The Posterior Oroup (Hamstrings). 

1. M. Biceps Femoris. — Origin, long head by a tendon common to it 
and semitendinosus from inner impression on the lower part of the ischial 
tuberosity^ and from the sacrosciatic ligament; short head from the 
middle third of the outer lip of the linea aspera and external intermus- 
cular septum ; fibres from both heads end in a tendon inserted into the 
upper and outer part of the head of the fibula by two portions embracing 
the external lateral ligament ; some fibres pass forward and inward to the 
tuberosity of the tibia and to the fascia of the leg. 

2. M. Semitendinos^us. — Rises from the tuberositv of the ischium 
and tendon common to it and biceps for 3 inches. Terminates in the 
lower third of the thigh in a long, slender tendon, and curves forward in 
an expanded form to insert on the upper part of the inner surface of 
the tibia or anterior crest of the tibia, and sends a process to the fascia 
of the leg. It is below the gracilis tendon, covered by the sartorius, and 
a bursa separates the three from the internal lateral ligament. It has a 
thin, oblique intersection in the middle of its belly. 

3. M. Semimemhrartosus. — Origin, tuber ischii above and outside the 
tendon of the biceps and semitendinosus, and its tendon is grooved poste- 
riorly for the common tendon of those two muscles. Tendon of origin 
is on the outer side of the muscle for three-fourths the length of the 
thigh ; tendon of insertion, on the opposite side of the muscle, and 
turns forward and is inserted by four parts (1 ) into horizontal groove on 
the back of the inner tuberosity of the tibia ; (2) expansion is sent up 
and in as the posterior oblique ligament of the knee-joint ; (3) down to the 
fascia oyer the popliteus muscle ; (4) to form the short internal lateral 
ligament of the knee-joint. 

The hamstring muscles descend mostly in contact with each other and are 
bound down by the fascia lata ; inferiorly they diverge the biceps to the outer 
side, semimembranosus and semitendinosus to the inner side, forming the 
npper borders of the popliteal space, the inferior margins of which are formed 
by the heads of the gastrocnemius. 

Varieties. — Great reduction in size of the semimembranosus or absence. 

Nerves. — Great sciatic, from its internal popliteal division, except 
that to the short head of the biceps, which is from the external popli- 
teal division. 
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Fig. 37.— Muscles in the dorsum of tlie Fig. 38.— Adductores magnns and brevis 
right thigh. (Testut.) of the right side. (Testut.) 
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Actions.— Flex the knee, and then can rotate the tibia and drag it back 
under the femur ; biceps outward, other two inward. Powerful extensors of 
the hip, and limit flexion of that joint when knee is extended. 

The Internal Oroup. 

First Layer. — 1. M. Pectmeiis. — Origin, iliopectineal line from the 
iliopectineal eminence and spine of the pubis, and slightly from bone in 
front of this, and from the fascia over the muscle ; insertion, femur 
behind the small trochanter and upper part of the line passing from this 
trochanter to the linea aspera. At origin surfaces are frontal, at insertion 
are sagittal. 

2. M Adductor Longus (adductor femoris longus).— Flat and trian- 
gular, internal to the pectineus, on same plane. Origin, short tendon 
from the body of the pubis below the crest and near the angle ; inser- 
tion, inner lip of the linea aspera, united to the vastus intemus in front 
and adductor magnus behind. 

3. M. Gracilis^ or adductor gracilis. — Origin^ inner margin of pubic 
bone and whole length of its inferior ramus, thm and flat, then narrow 
and thicker. A round tendon in the lower third of the thigh, curving 
forward below, inserted into the inner side of the tibia just above the 
semitendinosus, and covered by the sartorius. 

Second Layer. — M. Adductor Brevis. — Origin, body and inferior 
ramus of the pubis below the adductor longus, between the gracilis and 
obturator externus ; insertion, into the whole line from the small tro- 
chanter to the linea aspera behind the pectineus. It lies between the 
adductor magnus and longus. 

Third Layer. — L M. Adductor Femoris Minimus. — This is what is 
described with the adductor magnus, usually as its anterior and superior 
portion. Origin, body of the pubis and ischiopubic rami ; insertion, 
femur, in a line from the quadratus femoris to the upper end of the linea 
aspera, and a short distance along^ it. 

2. M. Adductor Magnus.— Origin^ ischial ramus internal to the above 
muscle and outer half of the triangular space on the posteroinferior sur- 
face of the tuber ischii ; fibres pass in two layers, one to the inner lip of 
the linea aspera, and the other on the inner side of the opening for the 
femoral vessels by a distinct rounded tendon to insert on the adductor 
tubercle on the inner condyle of the femur. The femoral attachment is 
interrupted by three or four tendinous arches for the perforating 
arteries. 

Adductor longus may extend to knee, inseparable from the adduotor mag- 
nus. 

Adductor hrevis may consist of two or three parts 

Adductor magnus, condylar part may be distinct ; usual in apes. 

Nerves. — Adductors by the obturator nerve, but adductor magnus 
also by the great sciatic ; pectineus regularly by a branch from the ante- 
rior crural, an offset from the obturator and accessory obturator nerve, 
only occasionally present. 



Digitized by VjOOQIC 



THE LEO. 191 

Actions. — All adduct the thigh. Pectinewt^ adductor longus and hrevia flex 
the hip, while part of adductor magnum from the ischial tuberosity to the con- 
dyle may extend the thigh and rotate in. GracUia flexes the knee and rotates 
the leg inward. Adductors and opponens, the gluteals, balance the body in 
walking. 

(1) Anterior fibres of the gluteal medius (2) and minimus; (3) tensor 
vaginse femoris ; and some say (4) the condylar part of the adductor magnus, 
rotate the thigh inward. 



THE LEG. 

There are three groups as in the forearm : the extensors are on the 
anterior side and the flexors on the posterior. The number of muscles 
passing over two joints is less in the leg; no muscle on the anterior and 
fibular side springs from a point above the knee. 

Fasciae. — ^The aponeurosis of the leg is not continued over the sub- 
cutaneous surface of the bones, but immediately blends with the 
periosteum. It is dense at the upper and front part. Posteriorly it is 
continuous with fascia lata, and receives accessions from the biceps, 
sartorius, gracilis, and semitendinosus and membranosus tendons. Over 
the popUteal space are transverse fibres. It gives off intermuscular 
septa. In front of and on the sides of the ankle the aponeurosis is 
strengthened by strong bands, forming the annular ligaments. 

The anterior annular ligament is composed of an upper and a lower 
band. The upper band, ligamentum annulare, p. n. , is transverse between 
the anterior borders of the fibula and tibia. The tibialis anticus tendon 
alone has a synovial sheath under it. The lower band, ligamentum 
cruciatum, p. w., resembles the letter Y placed on its side, one arm being 
external and two internal. The outer portion springs from the hollow 
of the oscalcis, forming a strong loop, '''' fundiform ligament of Retzim,'' 
surrounding the peroneus tertius and extensor longus digitorum. The 
horizontal and most constant internal band passes to the internal mal- 
leolus over the extensor proprius hallicis ; and practically beneath the 
tibialis anticus tendon ; the lower band (oblique) crosses both these ten- 
dons, and becomes continuous with the plantar fascia on the inner side 
of the sole. 

There are three synovial sheaths in all : a common one for the pero- 
neus tertius and extensor longus, one for the extensor proprius hallicis, 
and one for the tibialis anticus ; may be a bursa between the fandiform 
ligament and neck of the astragalus. 

Internal annular ligament {ligamentum laciniatum, p. n. ) covers the 
flexor tendons, completing canals ; it is attached to the inner malleolus 
and posteriorly to the inner side of the os calcis. 

Tne external annular ligament {retinaculum peronoeorum superius, 
V. n. ) forms sheaths for the long and short peroneal tendons, passing 
from the outer malleolus to the os calcis. May be subcutaneous bursae 
over the malleoli and over the lower end of the tendo Achillis. 
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The Anterior Oroup (Extensors). 

1. M 7Y6iaZis J./i^icw5 (" chain-muscle ")• — Origin, extensor tuber- 
osity of the tibia, upper half of the outer surface oi that bone, and 
adjacent interosseous membrane, fascia of the leg, and intermuscular 
septum ; insertion, oval mark on the inner and lower part of the inter- 
nal cuneiform and first metatarsal, dividing into two slips. A small 
bursa may be under its near insertion. 

A part may be inserted iuto the astragalus, also a slip may go to the head 
of the first metatarsal or base of first phalanx. 

2. M. Extensor Longus ox Proprius JSaUicis.^ — Origin, middle two- 
fourths of the narrow anterior surface of the fibula and contiguous por- 
tion of the interosseous membrane ; insertion, base of the terminal 
phalanx of the great toe on the dorsal aspect. It spreads in an expan- 
sion on each side over the metatarsophalangeal articulation, and almost 
always sends a slip to the base of the proximal phalanx. 

3. M. EJxfensor Longus LHgitorwin Pedis. — Origin, external tuber- 
osity of the tibia, head and upper two-thirds of uie anterior surface 
of the fibula, very largely from the septa and fascia and interosseous 
membrane above the origin of the extensor proprius hallicis. Tendon 
divides into four slips for the outer four toes. They are continued into 
expansions which are ioined on the proximal phalanx by processes from 
the interossei and lumbricales. They divide into three parts—the middle 
inserted into the middle phalanx; the lateral parts unite, and are 
inserted into the base of the terminal phalanx as in case of the extensors 
of the fingers. 

Tendons to the second and fifth toes may be doubled ; extra slips from one 
or more tendons to the metatarsal bones, to short extensor, or to interossei ; 
a slip to the great toe. Slip for the little toe may be separable to origin. 

4. M. Peroriem Tertins. — Ori&pn (below the extensor longus digito- 
rum, and united with it), lower tnird or more of the anterior surface of 
the fibula, from the interosseous membrane, from the septum between it 
and the peroneus brevis ; insertion, upper surface of the base of the 
fifth metatarsal, sometimes the fourth. This muscle is peculiar to man. 

Nerves. — All by the anterior tibial nerve. 

The Fibular or Peroneal Muscles. 

1 . M. Peroneus Longus. — Origin, few fibres from the outer tuber- 
osity of the tibia, head and upper two- thirds of the external surface of 
the fibula, fascia of the leg, and septa on each side. It has an anterior 
and a posterior head with peroneal nerve between. Tendon begins in the 
lower half of the leg, passes behind the external malleolus; then forward 

* Allex or hallex, genitive hallicis, thumb of the foot or great toe. There 
is no word hallux to form the genitive hallucis, and there is no irregular geni- 
tive hallticis of hallex. 
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on the outer side of the os calcis, winds round the tuberosity of the 
cuboid, and enters its groove, crosses the sole obliquely, and is inserted 
into the outer side of the tuberosity of the first metatarsal, and slightly 
into the internal cuneiform ; a frequent offset to the base of the second 
metatarsal and first dorsal interosseous. 

Both peroneal tendons are in the same sheath under the annular ligament, 
but on the os calcis each has its own sheath, separated by the peroneal spine, 
when it exists, and a fibrous septum. A single synovial sac sends two proc- 
esses down into the special sheaths. 

A second synovial membrane is in the cuboid groove. A sesamoid fibro-* 
cartilage or bone is on the tendon, playing over the cuboid tuberosity. The 
special fascia binding down the peroneal tendons is the retinaculum per<msBorum 
inferiu8j p. n. 

2. M. Feroneus Brevis.— It lies deeper than the peroneus longus. 
Origin, lower two-thirds of the external surface of the fibula from the 
septa and a flat tendon on the surface turned toward the bone ; inser- 
tion, tuberosity at the base of the fifth metatarsal, sending a small slip 
to the outer edge of the extensor of the little toe or fore part of the 
metatarsal bone. 

Nerves. — Musculocutaneous branch of the external popliteal or pero- 
neal nerve. 

The Posterior Oroup (Flexors). 

Superficial Musd^s. — 1. Mm. Gastrocnemius and Soleus {xn. triceps 
surae). — Gastrocnemius has two large heads from the femur, terminat- 
ing at the middle of the leg in a common tendon. Outer head from 
the depression on the outer side of the external condyle above the 
tuberosity, and from the posterior surface of the femur just above that 
condyle. Inner head from the upper part of the internal condyle behind 
the adductor tubercle, and lower end of the supracondylar rid^e. The 
two heads enlarge, and soon meet, do not join, separated superficially by 
a groove and deeply by a thin band. 

The inferior tendon is broad and aponeurotic, and on the deep sur- 
face. 

The lower edge of each muscular part is convex downward ; the inner 
head is the broader and thicker, and descends the lower in its insertion 
into the common tendon. A bursa is between it and the semimembra- 
nosus, and another between it and the femur. 

Outer head may develop a sesamoid fibrocartilage or bone over the 
cond5^1e of the femur. 

Soleus. — Origfin, externally from the posterior surface of the head 
and upper third of the shaft of the fibula ; internally, oblique line and 
inner Dorder of the tibia to its middle, and from a tendinous arch over 
the popliteal vessels and nerve ; fibres rise to a large extent from two 
tendmous laminae which descend in the muscle, one from the fibula and 
one from the tibia. Fibres from the anterior surfaces of these laminae 
converge to a median septum ; fibres from their posterior surfaces pass 
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down and back to an aponeurosis covering the back surface of the 
muscle. The tendon of insertion is prolonged from this aponeurosis, 
loined by the median septum. Muscular fibres are continued down on 
the deep surface of the tendo Achillis near to the heel. The tibial head 
is almost peculiar to man. ..i • , i • u ^ i.u 

Tendo Achillis, broad at first, contracts to withm H inches ot the 
heel, then expands, and is inserted into the middle and lower parts ot 
the posterior surface of the tuberosity of the os calcis, a buraa having all 
the characters of a synovial membrane, with vascular and tatty synovial 
tufts, separating it from the upper part of this surface. 

2. M P?awfam.— Origin, femur above the external condyle and 
from the posterior ligament of the knee-joint. Muscular beUy 3 to 4 
inches long, and the long, slender tendon turns m between the gastroc- 
nemius and soleus to the inner border of the tendo Achilhs, and inserted 
by its side into the calcaneum. 

May join tendo Achillis, end in fascia of the leg or internal annular li^- 
ment, or be enclosed in the tendo Achillis. Absent in 7.5 per cent. It is the 
remains of a superficial flexor of the digits, like the palmaris longus. 

3. M, PopZiVeiAs.— Origin, round tendon, 1 inch long, from the ^oove 
on the outer smrface of tne external condyle of the femur, within the 
capsule of the joint, in contact with the semilunar cartilage, and by 
muscular fibres from the ligamentum popliteus arcuatum. Fibres pass 
down and are inserted into the triangular surface of the tibia above the 
oblique line, and into the aponeurosis over the muscle. The tendon is m 
the groove on the femur only in full flexion. Henle gives ongm below 
and insertion above. 

The Deep Muscles (Flexors). 

1. M. Fleoccrr Longus Digitorum Pedis (Perforans). — Orig^, inner 
portion of the posterior surrace of the tibia for the middle two-fourths 
of its length, from the aponeurosis over the tibialis posticus. Descends 
behind the internal malleolus, passes forward and obliquely outward, 
having crossed the tibialis posticus tendon in the leg, and now crossing 
that of the flexor longus hallicis, in each case superficially. It divides 
into four parts for terminal phalanges of the four lesser toes. The 
whole arrangement of the vincma accessoria, ete., is as for the fingers. 

2. M. Tibialis Posticus, beneath the two long flexors. Origin, poste- 
rior surface of the interosseous membrane, outer part of the Dosterior 
surface of the tibia below the oblique line to the middle of the bone, 
whole inner surface of the fibula, and from the aponeurosis over it. 
Tendon along the inner border of the muscle, free at the level of the 
lower tibiofibular articulation, passes behind the inner malleolus; 
inserted into the tuberosity of the scaphoid, with ofiBets to the three 
cuneiform, to cuboid, to bases of the second, third, and fourth metatar- 
sals, and to the transverse tarsal ligament and flexor longus hallicis 
tendon, and sends a thin process back to the sustentaculum tali. 
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3. M, Flexor Lonaus HdHicis, — Oliffin, lower two-thirds of the 
posterior surface of the fibula, septum between it and the peronei ; 
aponeurosis common to it and flexor longus digitorum. Tendon at the 
posterior surface of the muscle traverses groove on the back of the 
astragalus and under surface of the sustentaculum, gives slip to the flexor 
longus digitorum in the sole of the foot, and proceeds to the base of the 
terminal phalanx of the great toe. 

Nearly always a slip from the flexor hallicis to the flexor digitorum, and 
(1 in 5) another from the flexor digitorum to the flexor hallicis. 

Slip from the flexor liallicis passes to the second and third toes, 52 per cent. ; 
to the second only, 28 per cent. ; to the second, third, and fourth, 19 per cent. ; 
or rarely to all four. 

Nerves. — Gastrocnemius, plantaris, and popliteus by the internal 
popliteal nerve. Soleus bv the internal popliteal and posterior tibial. 
Flexor longus digitorum, flexor longus hallicis, and tibialis posticus by 
the posterior tibial nerve. 

THE FOOT. 

Fascia of the dorsum is a thin layer over the extensor tendons, 
with deeper layers over the short extensors and interossei. 

Superficial fascia of the sole forms a thick cushion of fatty lobules 
bouna down by bands passing vertically from the skin to deep fascia. 
Small bursas over the heel and first and fifth metacarpals. 

Deep Fascia of the Sole.— Plantar fascia, central and two lateral 
portions. The inner is thin and loose, covers the abductor hallicis, and 
IS continuous with the dorsal fascia and internal annular ligament. Outer 
part covers the abductor minimi digiti, and forms a thick band, especially 
Between the outer tubercle of the os calcis and tuberosity of tne fifth 
metatarsal, continuous with the dorsal fascia, and sends a prolongation 
forward over the short flexors of the little toe. 

Central portion has dense white, glistening^ fibres, from the inner 
tubercle of tne os calcis to the roots of the toes ; divides into five processes 
in front. Thin transverse fibres cover the lumbricals and digital nerves. 
Identical arrangement as in the palmar fascia : fibres to the digital sheaths, 
superficial transverse ligament, and skin, and deep processes to the trans- 
verse metatarsal ligament. 

Two mtepnuscular septa are between the middle and lateral portions, 
giving partial origin to muscles. 

Superficial transverse ligament of the toes is in folds of skin at the 
interdigital clefts, connected to the tendon-sheaths beneath. Connects 
all five digits. 

The Muscles of the Dorsum of the Foot. 

1. M. Extensor Brems Digitorum Pedis. — Rises from forepart and 
upper and outer surface of the os calcis, in front of the groove for the 
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peroneus brevis tendon, and from the anterior ligament of the ankle. 
The tendon has several vertical leaflets from which muscular fibres rise, 
dividing into three bellies which unite with the outer border of the long 
extensors for the second, third, and fourth toea 

2. M. Extensor Brevis Ilallicis (often described with the above). — 
Origin, two heads : outer from the upper surface of the os calcis close 
by Uie anterior edge, and connected with the extensor brevis digitorum ; 
inner head from the lower arm of the annular ligament. Tendon is 
free at the tarsometatarsal joint, passes under the tendon of the exten- 
sor longus hallicis, and is expanaed and inserts on the dorsum of the 
proximal phalanx. 

The Muscles of the Sole of the Foot. 

None corresponding to the palmaris brevis : three groups as in the 
hand, middle group richer than that of the hand. Grreat toe, fewer 
than the thumb group. Little-toe group, Hke number and arrangement. 

The Central Group.— 1. M, Flexor Brevis Dioit&rum (perforatus). 
— Orig^ inner tubercle of the os calcis, plantar fascia, septa, and cal- 
caneocuboid ligaments. Terminates in ibur slender tendons inserted 
into the sides of the mesial phalanges of the four outer toes ; each 
divides and gives passage to the long flexor, as does the flexor sublimis 
of the hand. 

2. Flexor Accessorius (m. quadratus plantae, p. w.).— Henle calls it 
the "plantar head of the flexor longus digitorum." Flat quadrilateral 
muscle. Origin, two heads : internal and larger from the inner surface 
of the OS calcis ; external, narrow and tendinous, from the under surface 
of the OS calcis just in front of the outer tuberosity and from the long 

Slantar ligament ; insertion, external border and upper surface of the 
exor longus digitorum tendon. ^ , , n j. . 

3. Mm. Luriilrncales.-— Your in number. Origin, at pomts of divi- 
sion of the flexor longus digitorum tendon, each attached to^ two ten- 
dons, except the most internal one; they pass to the inner side of the 
four outer toes ; inserted into the bases of the proximal phalanges 
(Henle). ^ . . . 

The Internal Group.-—!. M. Abductor ^aZZtc?*.— Origin, mner 
tubercle of the os calcis, internal annular ligament, septum, plantar 
fascia ; insertion, inner border of the base of the proximal phalanx of 
the great toe, inner sesamoid bone, and tendon of the extensor longus 
hallicis. Slip to the proximal phalanx of the second toe. May have 
a second head from the scaphoia. 

2. M. Flexor Brevis Hallicis.— OrigUii flat process from the cuboid 
inner border, from' the slip of the tibialis posticus tendon to the two 
outer cuneiform bones, from the sheath of the flexor longus digitorum ; 
inserted by two heads into the inner and outer borders of the base of 
the proximal phalanx, in connection with the abductor hallicis and 
adductors. Sesamoid bone in each head. 
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Origin from the os calcis or long plantar ligament. Sends slip to the 
second toe, first phalanx. Inner head regarded by some as belonging to the 
abductor. 

3.. M. adductor haUicis has two heads, as in hand, an oblique and 
transverse, only more separated. 

Caput Ohliquum.p. n. — Origin, tarsal extremities of the third and 
fourth metatarsals, sheath of the peroneus longus, calcaneocuboid liga- 
ment, and third cuneiform ; insertion, outer side of the base of the 
first phalanx of the great toe, somewhat above the tendon of the pero- 
neus longus. 

Caput transversum {traiisversus pedis) is covered by flexor tendons. 
Origin, inferior tarsometatarsal ligaments of the three outer toes and 
transverse metatarsal ligaments ; inserted with the oblique head and 
flexor brevis into the first phalanx of the great toe and extensor tendon. 

The External Group. — 1. M. Abductor Minimi Digiti, — Origin, 
both tubercles of the os calcis, external septum, band of the plantar 
fascia between the external tubercle and base of the fifth metatarsal ; 
inserted into the base of the fifth metatarsal and outer side of the base 
of the first phalanx of the little toe. The tendon usually receives 
muscle-fibres from the base of the fifth metatarsal. 

2. M, Flexor Brevis Minimi Digiti.—Origmi base of the fifth 
metatarsal, and calcaneocuboid ligament, sheath of the peroneus longus ; 
insertion, base and external border of the first phalanx of the little 
toe ; deeper fibres generally end on the anterior half of the fifth meta- 
tarsal. 

The Interosseous Muscles. 

Mm, interossei, as in the hand, are seven in number, four dorsal and 
three plantar. The dorsal project downward as low as the plantar, and 
alternate with them. Only one muscle in the first space, two in the 
others. The second toe is their centre of insertion. 

Each dorsal interosseous has two heads and a central tendon, which 
is inserted partly into the base of the proximal phalanx and into the 
extensor aponeurosis. The first two are inserted, one on either side of 
the second toe, the third and fourth into the outer sides of the third and 
fourth. Inner head of the first is small, and rises from the first meta- 
tarsal and internal cuneiform ; the third and fourth receive fibres from 
the sheath of the peroneus longus. 

Plantar interossei, rise from the inner and under surface of the 
third, fourth, and fifth metatarsals, one-headed, and from the sheath 
of the peroneus longus. Inserted into the inner side of the proximal 
phalanges of the third, fourth, and fifth extensor tendons of the toes. 

Nerves. — Extensor brevis by the anterior tibial. Flexor brevis digi- 
torum, abductor and flexor brevis hallicis, and innermost lumbricalis by 
the internal plantar ; all the others by the external plantar. 

Actions. — PopUteus flexes the knee and rotates the leg in, pulls on the 
capsule of the joint, and keeps the popliteal bursa open. The dp^um of the 
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foot and anterior surface of the leg is the extensor surface; the opposite side 
is the flexor surface, so that raising the foot on the front of the leg is really 
extension, and depressing it is flexion ; it is customary to apply reverse terms 
to these acts. 

Gastrocnemius flexes the knee, extends the ankle, combines with the soleus 
and lifts the heel or raises the body on toes. 

Tibialis anticus and peroneus tertius flex the ankle ; the former rotates in, 
adducts, raises the first metatarsal bone. 

Tibialis posticus, peroneus longus and brevis are extensors. Tibialis posticus 
and flexors of the toes rotate the foot in. The three peronei and extensors 
of the toes rotate out. 

Peroneus longus strengthens the transverse arch, lifts the outer border of 
the foot in walking, extends the foot, depresses the flrst metatarsal, abducts 
the fore foot, rotates out. 

Flexors and extensors of the toes, interossei, and lumbricales act as do the 
corresponding muscles of the hand. 

Flexor accessorius modifies the action of the flexor longus digitorum, as 
those tendons can not enter the foot in a straight line. 

The extetisor brevis digitm-um does the same for the extensor communis, 
though here they are not so much needed, and their function is not so 
evident. 

Extensors of the foot slightly rotate in ; flexors of the foot slightly rotate 
out ; plantaris indirectly pulls up the capsule of the ankle-joint and slightly 
aids the gastrocnemius. 

Flexors of the Foot. Extensors of the Foot. 

Tibialis anticus. Tendo Achillis. 

Extensor communis digitorum. Peroneus longus and brevis. 

Extensor proprius hallicis. Tibialis posticus. 

Peroneus tertius. Flexor longus digitorum and hallicis. 

Adduction. Abduction. 

Tibialis posticus (strongly). Peroneus brevis. 

Tendo Achillis (weakly). Peroneus longus. 

Perhaps tendons behind the inner 

malleolus, perhaps the tibialis 

anticus. 

Rotation in. Rotation out. 

Tibialis anticus (strongly). Peroneus longus. 

Tendo Achillis. Extensor communis digitorum, 

Peroneus tertius. 



QUESTIONS ON THE MUSCLES AND FASCIA. 

Upper Extremity. 

Take each muscle of the upper extremity, state its shape and location, and 
minutely its origin, its insertion, the direction of its flbres, its innervation, 
and its relation to important structures. 

* Where do the fibres of the clavicular portion of the pectoralis major in- 
sert? 

Where do the fibres of the lowest part of the pectoralis major insert? 

What structure passes through the coracobrachialis ? 
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To which side of the coracohrachialis is the short head of the biceps? 

What connection is there between the glenoid head of the biceps and the 
glenoid ligament? 

What is the relation of the pectoralis major tendon to the biceps? 

Which of the teres muscles is behind the tendon of the scapular head of 
the triceps ? 

Bound the quadrilateral space, and tell what passes through it. 

What nerve supplies the teres minor ? 

What structure lies between the biceps tendon and the supinator longus ? 

What structure lies between the bnichialis anticus and the supinator 
longus ? 

What limits the origin of the supinator longus above? 

What separates the origins of the internal and external heads of the tri- 
ceps? 

What passes between the heads of the pronator radii teres ? 

From how many bones does the flexor sublimis digitorum arise ? 

From how many bones does the flexor profundus digitorum arise ? 

What structures pass between the heads of the flexor carpi ulnaris? 

What passes between the planes of the supinator brevis? 

Which tendons are the more su})erficial where they cross, those of the short 
extensors of the thumb or those of the extensores carpi radialis longior and 
brevior ? 

What arises just below the extensor longus pollicis? 

What tendon runs with that of the extensor ossis metacarpi pollicis ? 

To which side of the common extensor tendon to the index finger is the 
tendon of the extensor indicis? 

Has the extensor minimi digiti one or two tendons? 

Beginning with the supinator longus in the upper third of the forearm, 
name in order the muscles found in passing completely around the forearm. 

What is the nerve-supply of the flexor digitorum profundus? 

What is the nerve-supply of the flexor brevis pollicis ? 

Lower Extremity. 

Take each muscle separately, state its shape and location, and give precisely 
its origin, insertion, direction of fibres, innervation, and relation to important 
structures. 

What is the nerve-supply of the pectineus, the tensor vaginae femoris, and 
adductor magnus ? 

What is the relation of the obturator extemus to the neck of the femur? 

Between what muscles is the tendon of the obturator extemus found? 

What angle does the part of the obturator internus within the pelvis make 
with the part without the pelvis ? 

Which portion of the conjoined origin of the biceps femoris and semiten- 
dinosus is biceps? 

What relation does the semimembranosus bear to the biceps and semiten- 
dinosus just below the tuber ischii ? 

Tell how the semitendinosus and semimembranosus can be distinguished in 
the upper part of the popliteal space and opposite the knee-joint. 

What structure runs between the biceps and outer head of the gastrocne- 
mius? 

Draw the linea aspera with its upper and lower extensions, marking the 
muscular attachments. 

What is the order of the deep layer of the posterior leg muscles from within 
outward, and what is the relation of their tendons behind the internal malle- 

Digitized by VjOOQ IC 



200 MYOLOGY. 

Which of the peronei muscles is superficial, then posterior, and then inferior 
to the corresponding portion of the other? 
Describe the femoral canal. 

The Trunk. 

From what vertebrsB does the latissimus dorsi arise? 

What structure lies on the scalenus anticus ? 

Give the nerve-supply of the sternomastoid and trapezius. 

What muscles form the boundaries of the triangles of the neck, including 
the suboccipital triangle ? 

Describe the arrangement of the aponeuroses of the internal abdominal 
oblique and transversalis with reference to the rectus abdominalis. 

What forms Poupart's ligament ? Gimbemat's ligament ? 

Describe the inguinal canal. 
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PART IV. 

ANGEIOLOGY OK THE ANATOMY OF THE 
CIECULATOKY AND LYMPHATIC 
SYSTEMS. 



THE PERICARDIUM. 

The pericardium is a fibroserous membrane which invests the heart 
and the great vessels at their origin for about 2 inches. Below it is 
attached to the diaphragm and its central tendon; in front it is sepa- 
rated from the sternum by the thymic remains, some areolar tissue, and 
overlapped by the margins of the lungs, especially of the left ; behind 
it are the oesophagus, bronchi, and descending aorta ; laterally it is cov- 
ered by the pleurae with the phrenic nerve and vessels running between 
the two membranes. 

The pericardium consists of a fibrous and a serous layer. The fibrous 
layer is attached below to the diaphragm and its central tendon. Above 
it forms a tubular investment for the great vessels which is lost on the 
external coat, and may be traced afterward into the deep cervical fascia. 
The vessels invested are the aorta, superior vena cava, Doth pulmonary 
arteries, and all the pulmonary veins. 

The serous layer invests the heart and is reflected to the fibrous 
layer. It also invests the great vessels for about 2 inches. The aorta 
and pulmonary artery are completely invested, thus between them and 
the auricles posteriorly is the transverse pericardial sinus. The pulmo- 
nary veins and both the venae cavae are only partially invested. 

THE HEART. 

The heart is a hollow muscular organ, of somewhat conical form, 
lying between the lun^s and enclosed by the pericardium. It contains 
four chambers, an auncle and a ventricle on each side. 

It lies obliquely, the base being directed upward, backward, and 
toward the right, and extending from the level of the fifth to that of 
the eighth dorsal vertebra, and the apex looking downward, forward, 
and to the left, its impulse against the chest-wall being felt in the fifth 
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left interspace, about 3J inches from the middle of the sternum. The 
heart lies more in the left than in the right side of the chest, its base 
being held in position by the great vessels which are connected with it ; 
its posterior or posteroinferior surface is flat, formed chiefly by the left 
ventricle, and rests on the diaphragm ; and its anterior surface, formed 
chiefly by the right ventricle, but also partly by the left, is convex and 
covered to some extent by the lungs. Of the borders, the right is long 
and thin, and the left is shorter and thick. The length of the heart is 
about 5 inches ; its greatest breadth is 3i inches ; its thickness is about 
2i inches. Its weight is 10 to 12 ounces in the male, 8 to 10 in the 
female, and it increases with age. 

Externally it presents a deep transverse groove, the auriculo ventricu- 
lar, which marks off an upper or auricular and a lower or ventricular 
Eortion : this latter part presents a longitudinal furrow on the front and 
ack, the former being somewhat to the left, the latter to the right, 
marking off the right and left ventricles. 

The mterior of the heart is divided by a longitudinal septum into a 
right and a left part, and these, in turn, are divided into an auricle and 
a ventricle. 

THE BIGHT AURICLE. 

The right auricle is larger than the left, its wall being about 1 line 
in thickness and its capacity 2 ounces. Its cavity is divided into two 
parts, the sinus venosus ana the appendix auriculae, the former lying 
between the entrances of the two venae cavae, the latter overlapping the 
commencement of the aorta. Within the auricle the following parts 
present themselves for examination : 

(1) The orifice of the superior vena cava, looking downward and for- 
ward. 

(2) The orifice of the inferior vena cava, at the lowest part, near the 
septum, looking upward and inward. 

(3) Between the two caval openings a projection, the tubercidum 
Loweri. 

(4) The opening of the coronary siyius, between the inferior cava and 
the auriculoventricular opening, and protected by the fold of endocar- 
dium forming the coronary valve. 

(5) Numerous small openings (foramina Thehesii) of the venae cordis 
minimae. 

(6) The auriculoventricular opening. 

(7) The Eustachian valve, between the front of the inferior vena 
cava and the auriculoventricular orifice. It is semilunar in form, the 
free concave margin sending one cornu to join the front of the annulus 
ovalis and the other to the auricular wall. 

(8) The fossa ovalis, at the back of the septum, in the situation of 
the foetal foramen ovale, its prominent margin being known as the 
annulus ovalis. 

(9) The musculi pectinati, small elevated columns which traverse the 
appendix and the adjacent part of the sinus. 
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THE RIGHT VENTRICLE. 

The right ventricle is pyramidal, and extends nearly to the apex of 
the heart. It is bounded mternally by the convex surface of the septum 
ventriculorum, and prolonged above and internally into a pouch, the 
infundibulum, or conus arteriosus, from which springs the pulmonary 

Fig. 39. 
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Right auricle and part of right ventricle, the jfront wall having been removed. 

(Testut.) 

artery. Its cavity has a capacity of 3 ounces. On opening the ventricle 
the following parts are presented for examination : 

( 1 ) The auricuhventricular orifice^ oval in form and placed near the 
right side of the heart. Around its circumference is a fibrous ring, and 
it is guarded by the tricuspid valve. 

(2) The opening of the pulmonary arteinj^ circular in form, at the 
summit of the conus arteriosus, near the septum ; is guarded by the 
pulmonary valve (semilunar). jiitizdt 
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(3) The tricuspid valve consists of three triangular flaps formed of 
fibrous tissue covered by endocardium. They are continuous with one 
another at their bases, and their free margins and ventricular surfaces 
give attachment to the chordae tendineae. Their central part is thick 
and strong, the lateral margins thinner and flexible. 

(4) The chordce tendineoe are attached as follows : several to the at- 
tached margin of each flap, blending with the fibrous ring ; several to 
the strong central part ; and the finest and most numerous to the margins 
of each curtain. 

(5) The columnar carnece are projecting bundles of muscular substance 
found all over the ventricular wall excepting the conus arteriosus. They 
are of three classes : the first are mere ridges, attached by one side and 
both extremities ; the second are attached only by both extremities ; the 
third (musculi papillares) are two in number, an anterior and a posterior, 
attached by only one extremity, the free end having chordae tendineas 
attached to it. 

(6) The three semilunar valves guard the pulmonary orifice. They 
are semicircular, their free margins being thick and tendinous and pre- 
senting at the middle a small fibrous nodule, the corpus Arantii. On 
each side of this body, just behind the free margin, the valve presents a 
small thinned-out interval, and when the valves are closed during dias- 
tole these valves {lunulce) are in contact, and so also are the three nodules. 
These latter prevent any leakage from the triangular space which would 
otherwise be left. 

(7) At the commencement of the pulmonary artery are three pouches, 
the sinuses of Valsalva, placed one behind each valve. They resemble 
those of the aorta, but are smaller. 



THE LEFT AURICLE. 

The left auricle is smaller and thicker-walled than the right, and 
consists, like the right, of a sinus and an appendix. The latter overlaps 
the pulmonary artery. Within it presents the following features of in- 
terest : 

The orifices of the pulmonary veins, opening two into the right and 
two into the left side ; the auriculoventricular orifice; and a few musculi 
pectinati on the inner side of the appendix. 



THE LEFT VENTBICLE. 

The left ventricle is longer than the right, and forms the apex of the 
heart. Its walls are three times as thick as those of the right. Within 
it presents for examination — 

(1 ) The auricidoventncvlar ^ orifice, which is smaller than the right 
and guarded by the mitral or bicuspid valve ; and the aortic opening, in 
front and to the right of the preceding, guarded by the semilunar valves. 
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(2) The mitral valve is attached, like the tricuspid, on the right side. 
It consists of two curtains which are larger and thicker than those of the 
tricuspid, and of two smaller segments, one at each angle of junction of 
the former. They are fiirnished with chordaB tendinese. 

(3) The amtixi semilunar valves are similar to but larger and stronger 
than the pulmonary valves. 

(4) ColwmiuE carnece are found as in the right ventricle, and the 
musculi papillares are very large ; one is attached to the anterior wall, the 
other to the posterior. 

The Endocardium.— The inner surface of the heart is lined by a 
thin membrane, the endocardium, continuous with the inner lining of 
the great bloodvessels, and helping to form by its folds the various 
valves. 

Blood- and Nerve-Supply.— The heart is supplied with blood by the 
coronary arteries, and with nerves by the cardiac plexuses, formed by 
branches of the pneumogastric and sympathetic nerves. 

The muscle-nbres of the heart are. attached to cartilaginous rings 
which surround the auriculoventricular and arterial orifices. 



THE ARTERIES. 

There are two great arterial systems: (1) the pulmonary, (2) the 
corporeal. 

THE PULMONARY ARTERIAL SYSTI^jM. 

The pulmonary artery is a short, wide vessel, 2 inches in length. 
Commencing at the base of the right ventricle, it curves upward and 
backward, to end under the transverse aorta by dividing into a right and 
a left branch. i -i i « 

Relations: in front second left intercostal space and cartilage, letl 
border of the sternum ; behind, origin of the aorta, left auricle ; above, 
transverse aorta, remains of the ductus arteriosus; to the right, right 
appendix and coronary artery, ascending aorta ; to the left, left appendix 
and coronary artery. 

This vessel, with the ascending aorta, is enclosed m a sheath ot pen- 
cardium. It winds around the aorta, being at first in front, and later to 
the left side, of the ascending portion. In foetal hfe the ductus arteri- 
osus connects it a little to the left of its bifurcation with the transverse 

Each branch enters the root of the corresponding lung ; the right, the 
larger, passing behind the ascending aorta and superior vena cava ; the 
left, in front of the descending aorta. The left divides into two branches 
for the lobes of the left lung ; the right also divides into two primary 
branches for the upper and lower lobes. From the lower one of these 
is sent a branch to the middle lobe. 
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THE OOBPOBEAL ARTERIAL SYSTEM. 
The Aorta. 

The aorta is the main trank from which spring the systemic arteries. 
From the base of the left ventricle it runs upward, forward, and to the 
right as far as the second right cartilage : then backward and to the 
left, over the root tf the left lung, to the fourth dorsal vertebra ; thence, 
along the spine, it descends through the thorax and abdomen to divide, 
at the fourth lumbar, into the common iliacs. 

It has been divided, for convenience of description, into the arch 
and the descending aorta. The arch is subdivided into the ascending, 
transverse, and descending parte : the descending aorta, into the thoracic 
and abdominal portions. 

\ 
The Arch of the Aorta. 

I 

The ascending part of the arch runs upward, forward, and to the 
right, from a point opposite the lower border of the third left cartilage, 
to the upper border or the second right cartilage. Close to its origin it 
I)resente three small dilatations, the sinuses of Valsalva, indicating the 
situation of the semilunar valves. 

Relations: in front, pulmonary artery, right appendix, thoracic 
fascia, right pleura, pericMdium, remains of the thymus gland ; behind, 
root of the nght lung, including right pulmonary vessels, left auricle; 
to the right, right auricle, superior vena cava; to the left, pulmonary 
artery. 

The transverse part of the arch passes backward and to the left 
as far as the left^ side of the body of the fourth dorsal vertebra. 

Relations: in front, lungs and pleura, thymic remains, left vagus, 
phrenic and superficial cardiac nerves, left superior intercostal vein; 
behind, trachea, oesophagus, thoracic duct, deep cardiac plexus, left 
recurrent nerve ; above, left innominate vein and the branches of this 
portion of the aorta — ^viz., innominate, left carotid, and subclavian 
arteries; below, left bronchus, bifurcation of the pulmonary artery, 
ductus arteriosus, left recurrent nerve. 

The descending part of the arch descends to the lower border of 
the fifth dorsal vertebra, ending in the thoracic aorta. 

Relations: in front, root of the left lung covered by pleura; behind, 
left side of the body of the fifth dorsal vertebra ; right side, oesophagus, 
thoracic duct ; left side, left lung, covered by pleura. 

The Branches of the Arch of the Aorta. 

The branches of the arch are five : coronary, right and left, from 
the ascending part ; and the innominate, left carotid, and left subclavian, 
from the transverse part. The descending part gives ofi" no branches. 
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The arch of the aorta and its branches. 
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The coronary arteries supply the heart and the coats of the great 
vessels. They emerge on either side of the pulmonary artery, between 
it and the corresponding appendix auriculae. Each arises from a sinus 
of Valsalva, just above the free margin of the corresponding semilunar 
valve, and is distributed to the muscular substance of the heart, its 
valves and septa, running along the grooves on its surfaces, and anasto- 
mosing freely with the other, and, by means of twigs to the aorta and 
pulmonary artery, with the pericardiac and bronchial vessels. Each 
divides into two primary branches, the right vessel running in the poste- 
rior and the left m the anterior, interventricular, and auriculoventncular 
grooves. 
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Left innominate vein. 
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Relation of great vessels at base of heart, seen from above. (From a preparation in 
the Museum of the Royal College of Surgeons of England.) 

The innominate (brachiocephalic) artery is the largest branch. 
It arises in front of the left carotid, and runs obliquely to the right 
sternoclavicular joint, where it divides into the right common carotid 
and right subclavian. ^ j t -j 

Relations: in front, manubrium stemi, sternohyoid and thyroid 
muscles, thymic remains, left innominate and right inferior thyroid veins, 
inferior cervical cardiac nerve from the right vagus; behind, trachea and 
pleura ; right side, pleura, right vagus, right phrenic nerve, and the 
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right innominate vein ; lefi side^ remains of the thymus and trachea. 
The left carotid artery as it leaves the arch is behind and to the left of 
this vessel. The innominate regularly gives off no branches. Occasion- 
ally, however, a thymic or bronchial branch or the arteria thyroidea ima 
arises from it. 

The common carotid axteries are identical in course, branches, and 
relations in the neck, but differ in their origin. Thus, the right is a 
branch of bifurcation of the innominate, while the left is a primary 
branch of the transverse aorta. From its origin the left carotia passes 
obliquely upward and outward to the left sternoclavicular joint, and from 
that pomt follows a course corresponding to that of the right carotid. 
A thoracic portion of the left carotid artery is therefore described. 

Relations are as follows : in front, sternum, sternohyoid and thyroid, 
thymic remains, left innominate vein ; behind, trachea, oesophagus, tho- 
racic duct ; left side, left subclavian artery, left vagus ; right side, inferior 
thyroid veins and innominate artery, which is also somewhat in front. 

In the neck each carotid ascends from the sternoclavicular joint to the 
level of the upper border of the thyroid cartilage, there dividing into 
the external ana internal carotids. Each is enclosed, with the internal 
jugular vein and vagus, in a sheath of deep cervical fascia, the several 
structures being partitioned from one another within the sheath. The 
artery is internal, the vein external, the nerve between them, but in a 
posterior plane. 

Eolations : in front, integument, fascia, platysma, stemomastoid, 
hyoid, thyroid, and omohyoid muscles, descendens and communicans 
hypoglossi nerves, stemomastoid artery, superior, middle thyroid, and 
antenor jugular veins, and a branch connecting anterior jugular with 
facial ; behind, longus colli, rectus anticus major, spinal column, inferior 
thyroid artery, sympathetic and recurrent laryngeal nerves ; outer side, 
internal jugular vem, vagus ; inner side, trachea, oesophagus, larynx, 
pharynx, thyroid gland, inferior thyroid artery, and recurrent nerve. In 
the lower part of the neck the internal jugular diverges from the artery 
on the right side, but approaches, and may cross it, on the left. The 
common carotid regularly gives off no branches, but a vertebral, thyroid, 
or laryngeal branch may arise from it on either side. 
. The external carotid artery runs from the biftircation of the com- 
mon carotid to the neck of the lower jaw, and there divides into the 
superficial temporal and internal maxillary. At its origin it is anterior 
and internal to the internal carotid, and at its termination is imbedded 
m the parotid gland. 

Relations: in front, integument and fasciae, stemomastoid, digastric, 
and stylohyoid muscles, part of the parotid gland, facial and hj^poglossal 
nerves, lingual, facial, and temporomaxillary veins ; bdiind, styloid proc- 
ess with its remaining muscles, part of the parotid gland, and the glosso- 
pharyngeal nerve ; internally, pharynx, hyoid bone, part of the parotid, 
separating it from the lower jaw and stylomaxillary ligament, styloglossus 
and stylopharjmgeus muscles, and the superior laryngeal nerve. 

The branches of the external carotid, besides thosegiven off 
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directly to the muscles in its course and to the parotid gland, are 
following: anterior brandies, su^^nor thyroid, lingual, facial; ^x.- 
rior brancJies, occipital, posterior auricular ; mtenial branch, ascending 
pharyngeal; terminal branches, superficial temporal and internal max- 
illary. 

I. The superior thvroid runs beneath the omohyoid and sterno- 
hyoid and thvroid muscles to the gland, uniting with its fellow and with 
the inferior thyroid. It supplies the gland, the muscles in its course, 
and the followmg-named branches : 

(a) Hyoid, to lower border of the bone, joins its fellow.' 

(6) Superficial descending or sternomastoid crosses the common 
carotid to the sternomastoid muscle. 

(c) Superior laryngeal^ beneath the thyrohyoid, pierces membrane 
to interior of the larynx with the superior laiyngeal nerve. 

{d) The cricothyroid runs across that membrane and joins its fellow. 

II. The lillffual ascends to the great comu of the hyoid bone, runs 
forward parallel with it, ascends to the tongue, and runs along its under 
surface to the tip. It is at first sui)erficial, lying on the middle con- 
strictor ; later covered by the digastric and stylohyoid, resting on the 
same muscle. It then ascends between the hyoglossus and genioglossus ; 
finally, as the ranine artery, it runs on the hngualis to the tip of the 

J tongue, along with the gustatory nerve, covered only by mucous mem- 
brane. The first part is crossed by the hypoglossal nerve. The second 
part is in the triangle formed by the diverging bellies of the digastric 
below and the hypoglossal nerve above. The artery lies above the cen- 
tral tendon of the digastric, below the nerve, and beneath the hyoglos- 
sus. Branches : 

{a) Hyoid, to upper border of the hyoid bone, joins its fellow. 

(6) Dorsalis lingwoe, from beneath the hvoglossus, joiris its fellow, 
and supplies the tonsil, epiglottis, and soft palate, beside the tongue. 

(c) SvbUngual runs on genioglossus to the gland. Branches supply 
the mylohyoid and gums, and a twig joins its fellow across the middle 
line. 

III. The fjEtcial runs below the lower jaw upon the mylohyoid, and 
grooves the upper and back part of the submaxillary gland. It then 
crosses the jaw at the anterior border of the masseter, runs over the 
cheek by the an^le of the mouth, and alongside of the nose to the 
inner canthus of the eye, ending in the angular artery, which anasto- 
moses with the nasal branch of the ophthalmic. Its course is very 
tortuous. 

This vessel lies at first beneath the digastric and stylohyoid, but is 
covered only by the platysma where it crosses the jaw. In the face it 
lies on the buccinator, levator anguli oris, and levator labii superioris, 
covered by the platysma, risorius, and zygomatici. The vein is external 
and at some distance from the artery, and pursues a straight course. 
Branches of the facial nerve cross, and the infraorbital nerve is under, 
the artery. 

The branches of the facial artery are the following : a cervical group, 
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including the inferior palatine, tonsillar, submaxillary, submental ; and 
a facial group, the inferior labial, coronary upper and lower, lateralis 
nasi, and the angular. 

IV. The occipital axtery is at first covered by the digastric and 
stylohyoid muscles and crossea by the hypoglossal nerve. It then crosses 
the internal carotid sheath and spinal accessory nerve to the interval 
between the atlas and mastoid process, lying here in the occipital groove 
of the mastoid process, and then pierces the origin of the trapezius to 
ramify in the scalp as high as the vertex. Branches : muscular, the 
stemomastoid, the mastoid, princeps cervicis, and the meningeal. 

V. The posterior auricular artery, resting on the styloid process, 
passes beneath the parotid to the groove between the mastoid and auri- 
cle, and divides into two branches, the auricular and the mastoid^ the 
latter supplying the scalp. This artery crosses the spinal accessory and 
is crossea by the facial nerve. 

YI. The ascending pharyngeal ascends between the pharynx and 
internal carotid to the oase oi the skuU, giving off branches which may 
be divided into three seta — viz., (1 ) three or ioxa pharyngeal^ to the con- 
strictors, the lower joining branches of the superior thyroid, and the 
largest to the superior constrictor, supplying also the palate and tonsil. 
(2) Several meningeal branches entering the foramen lacerum medium, 
jugular, and antenor condylar foramina. (3) The prevertebral branches, 
to the muscles and glands in its course and to the vagus and sympathetic 
nerves, anastomosing with the ascending cervical. 

The external carotid divides into the superficial temporal and internal 
maxillary while imbedded in the parotid gland, the former being the 
smaller. 

VII. The superficial temporal ascends about 2 inches above the 
zygoma, and divides into the anterior and the posterior temporal. The 
former supplies the muscles, pericranium, and skin over the forehead, 
joining the supraorbital and frontal ; the latter runs upward and back- 
ward over the side of the head, anastomosing with its fellow, the occipi- 
tal, and posterior auricular. The temporal supphes the articulation of 
the jaw, the parotid, and the muscles in its course, and gives oiF the 
following named branches : (a) the transverse facial, {b) the middle tem- 
poral and (c) the anterior auricular. 

VIII. The internal maxillary is described in three portions— viz. , 
maxillary, pterygoid, and sphenomaxillary. The first portion runs be- 
tween the jaw and internal lateral ligament. The second runs forward 
and upward upon the external pterygoid. The third enters the spheno- 
maxillary fossa between the two roots of the external pterygoid. 

Branches : from the first or maxillary portion the tympanic, middle 
and small meningeal, inferior dental ; from the second or pterj^goid part 
the deep temporal, pterygoid, masseteric, buccal; from the third or 
sphenomaxillary part the alveolar, infraorbital, superior or descending 
palatine, Vidian, pterygopalatine, sphenopalatine. 

(a) The tympanic, through the Glaserian fissure, joins the stylomas- 
toid and the tympanic arteries, and supplies a deep auricidar hrsjioh, 
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(b) The middle meningeal ascends between the roots of the auriculo- 
temporal nerve, through the foramen spinosum, and divides on entering 
the cranium into an anterior and a posterior branch. These ramify on 
the inner surface of the calvaria as far as the frontal and the occipital 
bones, uniting with the posterior and anterior meningeal. Branches pass 
to the G-asserian ganglion and dura mater; through the sphenoidal 
fissure to the orbit ; and through the hiatus Fallopii a petrosal branch 
passes to join a branch of the stylomastoid artery. 

(c) The small meningeal enters the foramen ovale, sometimes arising 
from the preceding. 

(d) The inferior dental traverses the dental canal, escaping at the 
mental foramen. It sends forward an incisor branch in the bone, gives 
off to the groove a mylohyoid branch, and unites with its fellow and with 
the submental and labial arteries. It supplies the teeth by small twigs 
to the roots from below. 

(c) The two deep temporal, anterior and posterior, join other temporal 
branches. The anterior sends twigs through the malar bone to unite 
with the lachrymal. 

(f) The pterygoid branches supply the muscles of that name. 

yg) The nuisseteric crosses the sigmoid notch to the deep surface of 
the muscle. 

ih) The buccal^ on the buccinator, joins branches of the facial 

(i ) The alveolar sends branches through the posterior dental canals to 
the molar and bicuspid teeth, the antrum, and ^ums. 

ij) The infra^orbital arises with the precedmg, traverses the canal, 
supplying the orbital muscular branches and an anterior dental, and, 
escaping at the infraorbital foramen, supplies the lachrymal sac, sending 
branches all over the face. It joins branches of the facial and ophthal- 
mic arteries. 

(k) The descending (or superior) palatine enters the posterior palatine 
canal, and runs along the hard palate to the anterior palatine foramen, 
thence through Stenson's foramen to join the nasopalatine artery. It 
sends branches through the accessory palatine canals to the soft palate. 

(0 The Vidian passes through its canal to the pharynx and Eusta- 
chian tube, and gives a branch to the tympanum. 

(m) The pterygopalatine, through its canal to the sphenoidal sinus and 
pharynx. 

(») The ncisal, or sphenopalatine, through that foramen to the spongy 
bones, ethmoidal cells, and antrum. One large branch, the artery of the 
septum or nasopalatine, unites with the termination of the descending 
palatine artery. 

The internal carotid artery is a very tortuous vessel, and at its 
origin is farther from the median line than the external carotid, deriving 
the name "internal " from its distribution. For description it is divided 
into four parts : the first, or cervical, extends from the biftircation of the 
common carotid to the carotid canal ; the second, or petrous, is in the 
carotid canal ; the third, or cavernous, runs in the cavernous sinus ; and 
the fourth, or cerebral, is the terminal portion. 
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delations : cervical portion in fronts external carotid artery and its 
occipital and posterior auricular branches ; hypoglossal, glossopha^ngeal 
nerves, and pnaryngeal branch of the vagus ; behind^ rectus capitis anti- 
cus msgor, sympathetic and superior laryngeal nerves; extomaUy^ skin 
and fasciae, sternomastoid, digastric, and the styloid process with its 
muscles, internal jugular vein and vagus, both being in the same sheath 
with the artery, but having each a separate investment, the nerve being 
posterior to, and between, the artery and vein. Near the base of the 
skull the spinal accessory, glossopharyngeal, the vagus, and hypoglossal 
nerves emerge between the vein and artery. Internally^ the pharynx 
and tonsil, ascending pharyngeal artery, superior and external lar3^geal 
nerves. 

The pe^roiw portion is at first in front of the tympanum and internal 
ear, and then runs forward and inward to the inner side of the foramen 
lacerum medium, and ascends, accompanied by the sympathetic, to the 
cavernous sinus. 

The cavernous jprtion lies on the floor of the sinus, surrounded by the 
Oynopathetic, the sixth nerve being external. 

The cereal portion pierces the dura mater internal to the anterior 
clinoid process, lying at the inner extremity of the Sylvian fissure, between 
the second and third nerves. 

The Branches of the Internal Carotid Artery.— The first portion 
gives no branches. The second sends a tympamc branch through a 
foramen in the carotid canal. The third gives off the arterial rece^tacidi 
to the pituitary gland, Grasserian ganglion, the cavernous and mferior 
petrosal sinuses. One of these branches is the anterior meningeal It 
alspgives off the ophthalmic. 

The ophthalmic arterv passes through the optic foramen, below 
and external to the nerve, tnen crosses the latter, and runs beneath the 
superior oblique muscle to the inner angle of the eye, and divides into 
the frontal and nasal. It gives off two sets of branches— viz. , orbital 
and ocular. 

The ORBITAL branches are the following : 

(a) The lachrymal runs above the external rectus to the gland, send- 
ing several malar branches through the bone to the temporal fossa and 
cheek, a branch back through the sphenoidal fissure to join the middle 
meningeal, and several to the conjunctiva and upper lid to join other 
palpebral vessels. 

(h) The supraorbital, through the notch, joining the temporal and 
facial branches. 

(c) The ethmoidal branches, posterior and anterior, run through the 
ethmoidal canals to the ethmoiaal cells. The former supplies also the 
roof of the nose ; the latter runs with the nasal nerve, and divides into 
a menin;;eal and a nasal branch. 

(d) The palpebral branches, superior and inferior, form arches on 
the lids between the orbicularis muscle and tarsal cartilages, the inferior 
sending a branch to the nasal duct. They anastomose with the orbital 
branch of the temporal and with the infraorbital artery. r^^^^T^ 
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[e) The frontal, at the inner angle of the orbit, unites with the 
supraorbital. 

(/) The nasal crosses the tendo oculi to the lachrymal sac, and gives 
off the dorsalis nasi branch. It joins the angular artery. 

(g) The nmscular branches supply the muscles of the eyeball. They 
are superior and inferior, and belong to the ocular group. 
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The ophthalmic artery and its branches, the roof of the orbit having been removed. 

The other ocular branches are — 

(h) The arteria centralis retinoe^ within the optic nerve to the retina. 

(i) The ciliary pierce the sclerotic to supply the iris, ciliary body, 
and choroid. They are derived from the ophthalmic directly or from 
some of its branches, and are divided into the anterior set, six to eight 
in number ; the short, ten to fifteen ; and the long, two incumber. 
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The fourth portion of the internal carotid supplies the following 
branQhes: 

(a) The antenar cerebral, along the front part of the great longitu- 
dinal fissure, and is joined, by the anterior communicating^ with its 
fellow. The two vessels then, side by side, curve around the front of 
the corpus callosum and run back over its upper surface, breaking up 
into terminal branches which supply the antenor cerebral lobes, anterior 
locus perforatus, and the optic nerves. 

(h) The middle cerebral, along the Sylvian fissure to the island of 
Reil, supplying the pia mater over the anterior and middle lobes, as well 
as the anterior perforated space. 

(c) The posterior communicating, running back to join the posterior 
cerebral. 

id) The anterior choroid, to the descending horn of the lateral ven- 
tricle, sending branches to the choroid plexus, velum, and hippocampus 
major. 

The snbclavian arteries are divided into three parts, the first run- 
ning to the inner margin of the scalenus anticus ; the second, behind 
that muscle ; the third, from its outer border to. the lower border of the 
first rib, where it becomes the axillary artery. The right and left ves- 
sels differ only in their first portions, the right arising behind the sterno- 
clavicular joint, from the mnominate ; the left, from the aorta as a 
primary branch. 

First Portion of the Right Subclavian. — Belations: in front, the 
sternomastoid, hyoid, and thyroid muscles; deep cervical fascia; internal 
jugular, vertebral, and right innominate veins ; and superficially, the 
anterior jugular vein, some loops of the sympathetic nerve and its car- 
diac branches, the vagus and phrenic nerves: behind, the transverse 
process of the seventh cervical or first dorsal vertebra, longus colli, 
recurrent laryngeal, and sympathetic nerve and pleura; bdow, the 
pleura and recurrent nerve. 

First Portion of the Left Subclavian. — Relations: in front, the left 
lung and pleura, left carotid artery ; internal jugular, vertebral, and left 
innominate veins ; vagus, phrenic, and cardiac nerves ; and superficially, 
the sternothyroid, hyoid, and mastoid muscles ; behind, the sympathetic 
nerve, oesophagus, and thoracic duct, the longus colli separating it from 
the smne, externally, the pleura; internally, the trachea, oesophagus, 
and thoracic duct. 

Second Portion of the Subclavian. — Belations: in front, the scalenus 
anticus, phrenic nerve, and the vein ; behind and below, the pleura. 

Third Portion of the Subclavian. — Relations: in front, the clavicle, 
subclavius, cervical fascia, suprascapular artery, external jugular, supra- 
scapular, and transverse cervical veins, supraclavicular nerves from the 
cervical plexus, and the nerve to the subclavius ; behind, the scalenus 
medius ; above, the omohyoid, brachial plexus ; behw, the first rib. 

The branches of the snbclavian are the vertebral, thyroid axis, 
internal mammary, and superior intercostal. They are all derived from 
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the first portion on the left side ; on the right the superior intercostal 
arises from the second portion, 

I. The vertebral, the first and largest branch, comes off from the 
upper and back part of the first portion and enters the transverse fora- 
men of the sixth cervical vertebra, ascends through those of the other 
cervical vertebrae, and, grooving the upper border of the atlas from 
without, backward, and inward, around the superior articular process, 
pierces the dura mater. It then ascends to the front of the medulla 
through the foramen magnum, uniting at the lower border of the pons 
with its fellow to form the basilar. The thoracic duct crosses the left 
artery. It is at first behind the internal jugular and its own vein ; then 
between the scalenus anticus and longus colli. In the foramina it is 

Fig. 43. 




Plan of the branches of the right subclavian artery, 

accompanied by a sympathetic plexus, it is in front of the spinal nerves, 
and it crosses the suboccipital nerve on the atlas. 

Branches : the cervical branches are muscular, to the deep cervical 
region, joining the occipital and deep cervical ; and the lateral spitiaJ, 
entering the intervertebral foramina. 

The cranial branches include — 

{a) The posterior meningeah to the falx cerebelli and cerebellar fossae. 

(h) The anterior spinal, along the front of the medulla, joins its 
fellow to form the upper part of the anterior median artery of the cord. 
This is a small vessel which runs in the anterior median fissure of the 
cord, beneath the pia mater, as far as the cauda equina. 

(c) The posterior spinal descends along the posterior nerve-roots to 
the Cauda equina. It is formed in a similar manner to the anterior, but 
it IS bilateral. 

[d) The postei'cnnferior cerebellar divides under the cerebellum into 
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two branches. The inner runs to the notch between the hemispheres ; 
the outer, to their under surface and the choroid plexus of the fourth 
ventricle, joining the superior cerebellar. 

The basilar artery, formed by the two vertebrals, runs to the upper 
border of the pons, and divides into the two posterior cerebrals. It gives 
off the following branches : 

(a) Several transverse arteries on each side. One, the auditory, 
enters the internal meatus ; another, the anteroinferior cerebellar, to the 
anterior border of the cerebellum. 

(b) The superior cerebellar, to the upper surface, joining the inferior 
cerebellar. 

(c) The posterior cereb^^als, to the under surface of the posterior lobes, 
receiving tne posterior communicating. They give on the posterior 
choroid branches and supply the posterior perforated space. 

The circle of Willis is an important anastomosis, formed in front by 
the anterior cerebrals, which are connected by the short anterior com- 
municating artery, which is only two lines in length, and behind by the 
two posterior cerebrals, united to the internal carotid, close to the origin 
of the anterior cerebrals, by the posterior communicating branches. 
Included in this circle are the lamina cinerea, the tuber cinereum, the 
infundibulum, the corpora albican tia, the optic commissure, and the 
posterior perforated space. 

II. The thyroid axis arises from the forepart of the subclavian, 
and divides close to its origin into the inferior thyroid, suprascapular, 
and transverse cervical. 

(1) The inferior thyroid, to the gland behind the S37m pathetic and 
the common carotid, joins its fellow and the superior thyroid, giving off 
the following branches : 

(a) Inferior laryngeal, runs with the recurrent nerve ; (b) tracheal, 
joining the bronchial arteries; (c) oesophageal; (d) to the inferior 
constrictor and hyoid depressor muscles and the scaleni; and (e) the 
ascending cervical. 

The last-named runs between the scalenus anticus and the rectus 
anticus major, joining the vertebral and giving other branches which, 
with the lateral spinal of the vertebral, help form the anterior median 
artery of the cord. 

(2) The mprascapular runs at first between the scalenus anticus and 
the stemomastoid, crosses the subclavian, and runs behind the clavicle 
to cross the transverse ligament of the scapula. In the supraspinous 
fossa it runs beneath the muscle, which it supplies, and crossing the 
neck of the scapula terminates in the infraspinatus where it joins the 
dorsal and posterior scapular artery. A supraacromial branch joins the 
acromiothoracic artery ; a branch supplies the shoulder-joint, and another 
the subscapular fossa. 

(3) The transverse cervical divides at the anterior border of the 
trapezius into a superficial cervical branch, ascending beneath and sup- 

Elymg that muscle, and 2^ jmstenor scapular running along the posterior 
order of the scapula to join the subscapular artery at its inferior angle. 
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III. The internal mammary descends from the under surface of 
the subclavian opposite the thyroid axis along the hinder surface of the 
costal cartilages, i inch irom the sternum, as far as the sixth interspace, 
and divides into the musculophrenic and superior epigastric. At first, 
behind the subclavian vein and the phrenic nerve, it hes against the 
pleura, but separated from it below by the triangularis stemi. 

Branches : (a) comes nervi phrenici, to the diaphragm along with the 
nerve, joins the phrenic arteries ; (h) mediastincU; (c) pericardiac; (d) 
sternal; (e) anterior intercostal; (/) anterior or perforating ; (g) muscu- 
lophrenic; {h) superior digastric. 

lY. The superior intercostal crosses in front of the neck of the 
first rib, and supplies the first and part of the second interspace. 

Its profunda cervicis branch passes backward between the seventh 
cervical vertebra and the first rib, ascends under the complexus to the 
axis, and joins the princeps cervicis and vertebral arteries. 

THE ABTEBIES OF THE X7FPEB EZTBEMIT7. 

The Axilla. 

The axilla is a four-sided pyramidal space, of which the sides are 
unequal, situated between the upper lateral aspect of the chest and the 
arm. Its apex is between the first rib, the clavicle, and die upper 
margin of the scapula. The base is directed downward and outward, 
and is formed by the skin and fascia stretching across between the pecto- 
ralis major and the latissimus dorsi. The anterior wall is formed by the 
pectoral muscles. The posterior wall extends lower than the anterior, 
and is formed by the sufecapularis above, the teres major and latissimus 
below. The inner wall is convex. It is formed by parts of the first 
four ribs, the portions of the intercostal muscles corresponding, and a 
part of the serratus magnus. The outer wall is narrow, because of the 
convergence of the anterior and posterior walls. It is formed by the 
humerus, coracobrachialis, and coracoid head of the biceps. 

This space contains the axillary vessels and brachial plexus, with their 
branches, some branches of the intercostal nerve, ana a large number 
of the lymph-nodes and vessels and much fat. 

The Axillary Artery. 

The axillary artery is the continuation of the subclavian. It ex- 
tends from the lower border of the first rib, where it is deeply placed, to 
the lower border of the teres major tendon, where it is superficial, and 
there becomes the brachial. It is described in three parts : the first, 
above the pectoralis minor; the second, behind it; and the third, 
below it. 

Mrst Part. — Relations: in front, pectoralis major, subclavins, 
costocoracoid membrane, acromiothoracic and cephalic veins, external 
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anterior thoracic nerve ; behind^ first intercostal muscle, first digitation 
of the serratus magnus, posterior thoracic nerve ; externally, brachial 
plexus ; internally^ axillary vein, internal anterior thoracic and posterior 
thoracic nerves. 

Second Part. — ^Selatlons: in fronts pectoralis major and minor; 
behind^ subscapularis and posterior cord of the brachial plexus ; inter- 
naljy, vein ana inner cord : externally, the outer cord. 

The posterior cord of tne plexus is behind it, the outer cord outside, 
and the inner cord to its inner side. The plexus thus surrounds the 
second portion of the artery. 

Third Fart — Relations: in front, integument, fasciae, pectoralis 
major, median nerve, its inner head, internal cutaneous nerve ; behind, 
subscapularis, tendons of the latissimus dorsi and teres major, musculo- 
spind and circumflex nerves; externally, coracobrachiaJis, musculocuta- 
neous, and median nerves ; internally, the vein, brachial vense comites, 
ulnar and lesser internal cutaneous nerves. 

Branches : first part, superior and acromial thoracic ; second part, 
long and alar thoracic ; third part, subscapular and cu:cumflex, posterior 
and anterior. 

The subscapular runs along the lower border of the subscapularis, 
joining branches with the intercostal and posterior scapular arteries. 
Its dorsalis scapaloe branch passes through a triangle formed by the two 
teres and the triceps, and divides into three. sets — ^viz., dorsal, to the 
infraspinous fossa; ventral, to the subscapular fossa; and descending, 
to run between the teres muscles. 

The circumflex arteries encircle the neck of the humerus. The pos- 
terior, with the nerve and veins, passes through the quadrangular space 
formed by the* triceps, teres, and humerus, and ends in the deltoid and 
shoulder-joint. The anterior, beneath the biceps and coracobrachialis, 
to end under the deltoid, sends a twig to the shoulder-joint along the 
bicipital groove. 



The Brachial Artery. 

The brachial artery extends from the end of the axillary, at the 
lower border of4he teres major, to i inch below the elbow-joint, dividing 
into the radial and ulnar arteries. 

Relations: in front, integument and fascia, bicipital fascia, median 
basilic vein, and median nerve ; behind, triceps, coracobrachialis, brach- 
ialis anticus, muscnlospiral nerve, and superior profunda artery ; exter- 
nally, coracobrachialis, biceps, median nerve above ; internally, basilic 
vein, venae comites, internal cutaneous, ulnar nerve, and median nerve 
below. 

The branches of the brachial artery are : 

(a) The superior profunda, along the musculospiral groove, sends a 
branch of the shoulder-joint, anastomosing' with the circumflex; the 
posterior articular arterj% to the back of the elbow, joining the interos- 
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geous recurrent ; branches to muscles ; and, finally, the continuation of 
the vessel joins the radial recurrent in front of the outer condyle. 
(6) The nutrient artery^ to the humerus, enters the foramen. 

(c) The inferior profunda^ on the inner head of the triceps, accom- 
panies the ulnar nerve, and divides into a branch to the fi^nt of the 
inner condyle and another to the back of it The former joins the ante- 
rior, and the latter the posterior ulnar recurrent artery. 

(d) The muscular branches, to the coracobrachialis, biceps, and 
brachialis anticus. 

(e) The anastomottca magna comes off about 2 inches above the 
elbow and runs on the brachialis anticus inward to form an arch with the 
posteroarticular under the triceps. This artery forms anastomoses 'with 
all the vessels around the elbow, excepting only the radial recurrent 

The brachial divides, about i incn below the elbow, into the radial 
and ulnar arteries. 

The Radial Artery. 

The radial artery runs from the bifiircation of the brachial along 
the radial side of the forearm to the wrist, and winds back to ite poste- 
rior surface. It then enters the palm through the first dorsal interos- 
seous, and runs across the hand to form the deep palmar arch by joining 
the deep branch of the ulnar. 

In the jPorearm.— Relations: in front, integument, fascia^ and 
supinator longus overlapping it ; behind, from above downward, it lies 
on the tendon of the Diceps, supinator brevis, pronator teres, flexor 
sublimis, flexor longus poUicis, pronator quadratus, and radius; on the 
ulnar side, flexor carpi radialis and pronator teres ; on the radial side, 
supinator longus and radial nerve (its middle third). 

In the wrist it lies on the external lateral ligament, scaphoid, and 
trapezium, and is covered by the extensors of the thumb, cutaneous 
veins, and by filaments of the radial and musculocutaneous nerves. 

In the hand it lies on the metacarpal bones and interossei, covered 
by the flexor tendons, opponens, flexor brevis minimi digiti, and flexor 
brevis pollicis. . 

The branches of the radial artery are divided into three groups : 

I. In the forearm: (a) The radial recurrent ,hetMveeu the supinator 
longus and the brachialis anticus, joins the superior profunda. 

(h) The muscular, to the radial side of the forearm. 

(c) The siiperficialis voice, through the muscles of the thumb; some- 
times it ends in them, or it may De very large, or may complete the 
superficial arch. 

(d) The anterior carpal runs inward to join in the antenor carpal arch 
with the ulnar branch. 

II. In the wrist : (c) The posterior carpal joins the ulnar branch, 
forming the posterior carpal arch. This arch gives off the third and 
fourth dorsal interosseous oranches. 

(/) The metacarpal runs on the second dorsal interosseous muscle, 
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and joins, by branches, the first superior perforating and palmar digital 
arteries. It divides into two dorsal digital branches for the index and 
middle fingers, their adjacent sides, and it also gives oiF an inferior per- 
foratingartery to the corresponding palmar digital. 

(a) Two dorsales poUicis^ along the sides of the thumb. 

(X) The darsalis tndicis, along the radial side of the index finger. 

III. In the hand: (i) The princeps poUicU, along the ulnar side of 
the first metacarpal to the proximal phalanx, where it divides into two 
branches for the palmar sides of the phalanges. 

U) The radialis indicU, along the radial border of the pahnar sur- 
face of the index finger. 

{k) The superior perforating arteries pass back between the heads of 
the last three dorsal interossei muscles to join the dorsal interosseous 
arteries. 

(?) Three or four palmar interosseous branches join the pahnar digital 
arteries at the finger-clefts. 

The Ulnar Artery. 

The ulnar artery runs along the inner side of the forearm to the 
wrist, crosses the annular ligament and the palm of the hand, and joins 
the superficialis volas to form the superficial arch. 

In the Forearm. — Relations : in fronts integument, fascia, and super- 
ficial flexor muscles, median nerve, and palmar cutaneous branch of the 
ulnar nerve ; behind^ brachialis anticus, flexor profandas digitorum ; 
vlnar side^ flexor carpi ulnaris,* median nerve above and ulnar nerve 
below ; radial side^ flexor sublimis. 

At the wrist the nerve is internal to the artery, and the pisiform bone 
is internal to the ulnar nerve. 

In the hand, as the supnerficial arch, it is covered by the skin, palma- 
ris brevis, and palmar fascia. It rests on the annular ligament, super- 
ficial tendons, and divisions of the median and ulnar nerves. 

The branches of the ulnar artery are divided into three groups: 

I. Forearm : {a) The anterior ulnar recurrent, to front of the mner 
condyle, ioins the anastomotica magna and inferior profunda. 

[h) The posterior uln/ir recurrent, beneath the flexor sublimis to the 
back of the inner condyle, and between the heads of the flexor carpi 
ulnaris along the ulnar nerve ; joins the posterior interosseous recurrent 
and inferior profunda arteries. 

(c) The interosseous, Xo the upper border of the interosseous mem- 
brane, where it divides into the anterior and posterior interosseous arte- 
ries. The anterior runs on the front of the membrane, which it pierces 
above the pronator quadratus, to join the posterior branch and the poste- 
rior carpal arch. It supplies the median artery to the nerve, muscular 
branches, and the nutrient vessels of the radius and ulna. A branch 
joins the anterior carpal arch. The posterior interosseous descends 
along the back of the forearm, between the superficial and deep muscles, 
and joins the anterior. It gives off" the interosseous recurrent, which 
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ascends beneath the anconeus to join, behind the olecranon, in the anas- 
tomosis at the elbow-joint. 

(d) The mitscular, to the ulnar side of the forearm. 

II. Wrist : The anterior and posterior carpal join similar branches 
of the radial to form the carpal arches, the posterior giving a metacarpal 
branch to the Uttle finger, ulnar side. 

III. Hand: (a) The deep branch joins the radial to form the palmar 
arch. 

(6) The digital branches from the superficial palmar arch are four, 
going to the httle, ring, middle, and ulnar side of the index finger. 

The Thoracic Aorta. 

The thoracic aorta descends from the lower border of the fifth to 
the front of the last dorsal vertebra. 

Eelations: in fronts root of the left lung, pericardium, and oesopha- 
gus ; behind, azygos minor vein and spinal column ; to the left, left lung 
and pleura, and, below, the oesophagus ; to the right, oesophagus above, 
vena azygos major, thoracic duct. 

The Dranches of the thoracic aorta : 

(a) The pericardiac. 

(b) The BRONCHIAL, to the bronchial glands and the oesophagus: 
they are also the nutrient vessels of the lung. The right sometimes 
arises from the first aortic intercostal. 

(c) Four or five (esophageal, joining the inferior thyroid above, the 
gastric and phrenic below. 

(d) The POSTERIOR MEDIASTINAL. 

(e) The intercostal. These are nine or ten, the superior inter- 
costal from the subclavian supplying the upper space or two. They 
cross obliquely to the edge of the rib above, running at first on the 
external, and then between the two sets of intercostal muscles. 

Each divides into two branches running along the contiguous borders 
of the two ribs, and each uniting anteriorly with the corresponding 
branch of the anterior intercostals from the internal mammary. 

A posterior branch runs from each, and divides into a spinal branch 
to the cord and a muscular branch. 



The Abdominal Aorta. 

The abdominal aorta runs from the last dorsal to the left side of the 
middle of the body of the fourth lumbar vertebra, there dividing into 
the two common iliacs. 

Relations: in front, lesser omentum, stomach, pancreas, transverse 
duodenum, left renal and splenic veins, peritoneum forming mesentery, 
aortic and solar plexuses ; behind, receptaculum chyli, thoracic duct, 
left lumbar veins, and spine ; to the right, eras of the diaphragm, vena 
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cava, great azygos vein, thoracic duct, right semilunar ganglion, 
splanchnic nerve ; to the left, splanchnic nerve, left semilunar ganglion. 

The branches of the abdominal aorta : 

(a) Parietal and (b) visceral. 

The parietal branches are—I. The phrenic, a right and a left. 
Their origin is inconstant, from the aorta separately or in common, or 



Fig. 44. 



C^f9iie ^riirjf. 




^fif^fr^'- 



/^ 



The coeliac axis and its branches, the liver having been raised and the lesser 
omentum removed. 

from one of its branches. They run across the crura to the under sur- 
face of the diaphragm. Each supplies suprarenal capsular branches, 
the right sending branches to the liver and vena cava ; the left, to the 
spleen and oesophagus. 

II. The Inmbar, five on each side, pass behind the psoas and sym- 
pathetic, and divide into a dorsal branch to the back, and an abdominal 
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branch running between the abdominal muscles, joining branches of the 
epigastric, intercostal, iliolumbar, and internal mammair. 

III. The middle sacral, along the middle of the front of the 
sacrum to the coccyx, joining the lateral sacral and entering Luschka's 
gland. 

The visceral branches : I. The coeliac axis, J inch long, divides 
into the gastric^ hepatic^ and splenic. It is covered by the lesser omen- 
tum, rests below on the pancreas ; on each side is a semilunar ganglion, 
and on the right the lobus Spigelii, on the left the stomach. 

Branches : (a) The gastric artery runs to the cardiac orifice, thence 
to the right, along the lesser curvature, in the lesser omentum as far as 
the pylorus. It supplies both surfaces of the stomach and the oesoph- 
agus, anastomosing with the splenic, hepatic, and oesophageal arteries. 

(fe) The hepatic artery passes below the foramen of Winslow to the 
pylorus, then ascends in the lesser omentum, anterior to that foramen, 
and to the left of the gall-duct, to the transverse fissure of the liver, and 
divides into a right and a left branch. Its pdoric branch passes along 
the lesser curvature to meet the gastric. Its cystic branch from the 
right division ascends on the neck of the gall-bladder and supplies it by 
two branches. The other branch of the hepatic, the gastroauodenalis, 
divides behind the lower part of the duodenum into a superior pancre- 
aticoduodenal branch, descending between the pancreas and duodenum 
to join the inferior artery of the same name ; and the gastroepiploica 
dextra, passing in the omentum toward the left, along the great curva- 
ture, to meet tne sinistra. 

(c) The splenic runs tortuously to the left, along the upper border 
of the pancreas, and divides near the spleen into branches which enter 
at the hilum, some passing to the stomach. 

Branches : pancreatic^ numerous, small ; and one larger, the pan- 
creatica raagna^ accompanies the duct of Wirsung. 

Five to seven vasa brevia, in the gastrosplenic omentum, to great end 
of the stomach, joining the gastric and gastroepiploic vessels. 

The gastroepiploica sinistra runs to the right, along the great curvature, 
to join the dextra. 

II. The superior mesenteric supplies the small intestine except the 
first part of the duodenum, as well as the caecum, and ascending and 
transverse colon. Emerging from between the transverse duodenum and 
pancreas, it crosses the former, and descends in the mesentery to the 
right iliac fossa with its vein and a plexus of nerves. It ends by anas- 
tomosing with its own iliocolic branch. 

Branches: (a) The inferior pancreaticoduodenal^ joining the superior 
From the hepatic artery. 

(6) Twelve to fifteen vasa intestini tenuis to the jejunum and ilium, 
running parallel within the mesentery, each vessel bifurcating. These 
divisions, uniting on each side with their fellows, complete a series of 
arches from which are formed, similarly, secondary arches. The termi- 
nal arches send numerous straight vessels around the gut. 

(c) The iliocolic divides near the right iliac fossa into two branches. 
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The inferior joins the termination of the superior mesenteric ; the upper 
joins the colica dextra. It supplies the ileum, caecum, appendix, and 
ascending colon. 

Fig. 45. 




Superior mesenteric artery. (Testut.) 

(d) The colica dextra^ to the middle of the ascending colon, divides 
into a lower hranch joining the iliocolic, and an upper, which joins the 
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Arteries of the stomach, liver, and great omentum. (Testut.j 
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colica media. These branches form arches from which is supplied the 
-colon. 

(e) The coUca medta^ to the transverse colon, divides into a right 
branch joining the dextra ; a left, the sinistra. 

III. The inferior mesenteric supplies the descending colon and its 
continuation. Arising from the left side of the aorta an inch or two 
above the bifurcation, it passes to the left iliac fossa, ending in the pelvis 
as the superior hemorrhoidal. It gives oflP the following Sranches — 

(a) The colica sinistra, to the descending colon, dividmg into an upper 
branch joining the media ; a lower, the sigmoid artery. 

{b) The sigmmd, to the flexure, joins the colica sinistra above and the 
superior hemorrhoidal below. 

(c) The superior hemorrhoidal, in the mesorectum, crosses the left 
common iliac artery and vein. It divides into two branches, one on each 
side of the rectum, which finally join the middle and inferior hemor- 
rhoidal arteries. 

lY. The supraxenals, to the under surface of the suprarenal cap- 
sules, join branches of the phrenic and renal arteries. 

V . The renal, to the nilum, enters by four or five branches into 
which each vessel divides close to the kidney. They lie between the 
veins in front and the ureters behind. Branches pass to the sui>rarenal 
bodies and ureter. There may be more than one renal on each side. 

VI. The spermatic, the ovarian in the female, to the testicles or 
ovaries, respectively. Passing behind the peritoneum, they cross the 
ureter and psoas, and in front of the vena cava on the right, each cross- 
ing also the external iliac vessels. In the male the vessel then runs 
through the inguinal canal to the testis, joining the artery of the vas 
deferens. In the female it runs* in the broad ligament to the ovary, and 
sends branches to the broad ligament, the tubes, and uterus. 

The Diac Arteries. 

The common iliac arteries run downward and outward from the divi- 
sion of the aorta to the lumbosacral joint, and divide into the external 
and internal iliacs. 

Relations: each has in front the peritoneum, small intestine, ureter, 
and sympathetic nerve ; the left is crossed bjr the superior hemorrhoidal 
artery ; behind and to the inner side of each is its vein, the right having 
both its own and the left vein between it and the last lumbar vertebra, 
and external to each is the psoas magnus. The right at its upper part 
has also the beginning of the inferior vena cava posteriorly. 

Branches : small twigs to the psoas, ureters, and lymphatic glands. 

The internal iliac artery descends to the upper part of the great 
sacrosciatic foramen, and divides into an anterior and a posterior trunk. 

Relations : in front, the ureter and peritoneum ; behind, the sacrum, 
lumbosacral cord, companion vein, and the external iliac vein at its 
upper part; internally, the vein; externally, the psoas muscle. The 
posterior trunk gives off the following branches : (a) the iliolumbar ; ib) 
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the lateral sacral ; (c) the gluteal, passes through the great sciatic 
foramen, and divides into a superficial and a deep branch. 

The anterior trunk of the internal iliac gives oflP the following 
branches : 

(a) The superior vesical represents the pervious part of the foetal 
hypogastric arteiy. It runs to the apex and body of tne bladder and to 
the ureter, joins its fellow, and gives oflP the artery of the vas deferens, 
which accompanies that structure to the testis. It also generally gives 
oflP the (6) middle vesical to the base of the bladder. 

(c) The inferior vesical— vaginal in the fenaale— joins its fellow. 
It suppHes the bladder, prostate gland, and seminal vesicles; in the 
female, vagina and rectum. 

(d ) The middle hemorrhoidal arises with the preceding, and runs 
tne rectum to join other hemorrhoidal arteries. 

(e) The uterine in the female ascends in the broad ligament from 
the cervix along the side of the uterus and joins the ovarian artery. 

(/) The obturator runs forward below the pelvic brim, between the 
periix)neum and pelvic fascia below the nerve, then through the upper 
part of the obturator foramen, dividing beneath the obturator externus 
into an external and an internal branch. Skirting the edges of the 
foramen, they join below with each other and the internal circumflex. 
The external also joins the sciatic, and sends a branch along the Uga- 
mentum teres, through the cotyloid notch, to the joint. 

The termination of the anterior trunk. of the internal ihac then 
divides into two branches, the sciatic and the internal pudic arteries. 

(g) The internal pudic escapes from the pelvis through the great 
sciatic foramen, crosses the ischial spine, and re-enters the pelvis by the 
lesser foramen, then runs along the outer wall of the ischiorectal fossa 
an inch and a half above the tuberosity, and upon the rami of the 
ischium and pubes, to the subpubic arch, where it divides into the 
artery of the corpus cavemosum and the dorsal artery of the penis. 

This vessel is at first in front of the pyriformis, the sacral plexus 
intervening, and external to the rectum. On the ischial spine it lies 
beneath the gluteus maximus, the pudic nerve internally. In the ischio- 
rectal fossa it lies on the obturator mternus, ensheathed by the obturator 
fascia, then between the layers of the perineal fascia. 

Branches : (a) two or three inferior hemorrhoidal^ to skin and mus- 
cles around the anus. 

(b) The superficial perineal runs over or under the transversus perinei 
to tne back of the scrotum, sending branches to the skin and muscles 
of the perineum. 

(c) The transverse perineal^ to the parts between the anus and bulb, 
joins its fellow. 

(d) The artery of the bulh runs in the constrictor urethrsd, pierces 
the bulb, and sends a branch to Cowper's gland. 

(e) The artery of^ the corpus cavemosum runs forward in the centre 
of that body after piercing the eras penis. 

(/) The dorsal artery of the penis rans between the symphysis and 
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the penis to the ^lans and prepuce. Here it is superficial, and lies 
upon the eras penis, pierces the suspensory ligament, and rans along 
the dorsum between the median vein and the corresponding nerve. 

In the female the pudic artery is smaller, but has analogous branches. 
The superficial perineal artery runs to the labia ; that of the bulb to the 
bulbus vestibuli ; that of the corpus cavernosum to the corresponding 
part of the clitoris ; and the dorsal artery to the ^lans cHtoridis. 

(g) The sciatic accompanies the pudic, resting on the pyriformis 
muscle and the sacral plexus, escapes by the great foramen, and 
descends, midway between the tuber ischii and the trochanter major, 
with the sciatic nerves. 

The branches are : (a) the coccygeal^ (b) the muscular, (c) the comes 
nervi ischiadici, (c^) the anastomotic, (e) tne articular brancnes. 

The external iliac artery extends fron^ the division of the common 
iliac to the mid-point between the symphvsis of the pubis and the ante- 
rior superior spine of the ilium, behind foupart's ligament. 

Selatioiis : m ^ront, the peritoneum, subperitoneal fascia, sigmoid 
flexure on the left, ileum on the right side, lymphatic vessels and glands, 
spermatic or ovarian vessels, deep circumflex iliac vein, genital branch 
of the ^enitocrural nerve and,, at times, the ureter ; behind, psoas mus- 
cle and iliac fascia and its vein ; internally, its vein and the vas deferens ; 
externally, psoas and ihac fascia. 

The branches of the external iliac artery : (a) The deep epi- 

fastric descends to Poupart's Hgament then ascends, internal to the 
eep ring, between the transversaiis fascia and the peritoneum. It then 
pierces the fascia and enters the sheath of the rectus, ascending on the 
posterior surface of the muscle, and dividing into branches which join 
the superior epigastric. The vas deferens in the male, round Hgament 
in the female, cross the vessel on its outer side at the internal ring. 

Branches : the cremasteinc, to the cord ; the pubic, to the back of the 
pubis, joining the pubic of the obturator ; and the muscular, 

(b) The &ep circnmflex iliac passes to the anterior superior spine 
in a sheath of the ^transversaiis ana ihac fascia, thence along the inner 
margin of the crest 

THE ABTEBIES OF THE LOWER EXTREMITY. 
The Femoral Artery. 

The femoral artery continues the external iliac artery down into the 
thigh to end at the opening in the adductor magnus at the junction of 
the upper three-fourths and lower one- fourth of the femur. From its 
beginning to the point where the profunda femoris is given off", it is called 
the common femoral, below this the superficial femoral. Its upper part 
lies in Scarpa^ s triangle, bounded above by Poupart's ligament, the inner 
side formed by the inner margin of the adductor longus, the outer by 
the sartorius. Its floor, from without inward, is made up of the iliacus, 
psoas, pectineus, and adductor brevis. The lower part ransin Hunter's 
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canal, a depression between the vastus internus and the adductores 
magnus and longus, covered by a strong fascia passing between them. 

ItelatioiLs: in fronts fascia lata, crural sheath, fascia covering Hun- 
ter's canal, sartorius, internal cutaneous and long saphenous nerves, 
nerve to the vastus internus, and filaments of the crural branch of the 
genitocrural nerve, and a few superficial veins ; behind, psoas magnus, 
pectineus, adductores brevis, longus, and magnus, femoral vein and 
profunda vessels, branch of the anterior crural nerve to the pectineus ; 
(yuter side, anterior crural nerve, vastus internus, and femoral vein below ; 
inner side, sartorius, adductor longus, femoral vein above. 

The branches of the femoral artery are : (a) The superficial epigas- 
tric rises about half an inch below Poupart's ligament and passes through 
the sphenous opening, ascends in the superficial fascia over the abdomen, 
joining other epigastrics. 

(b) The supemcial circumflex iliac. 

(c) The superior external pudic comes off from the inner side of 
the common femoral a little bdow the preceding and passing through 
the saphenous opening crosses to the lower abdomen over the cord, sup- 
plying the penis and scrotum (the labium in the female). 

(d) The inferior external pudic arises close to the superior, crosses 
the pectineus, pierces the fascia lata at the margin of the groin, and 
supplies the perineum and scrotum (the labium in the female). 

(e) The muscular branches all along its course. 

(/) The anastomotica magna arises close to the adductor opening, 
and divides into two branches : a deep, to the inner side of the knee, 
joins the recurrent tibial and articular arteries, and a superficial which 
runs with the long saphenous nerve. 

(g) The profunda artery arises from the femoral at its outer and 
back part, 1 to 2 inches below Poupart's ligament. It at first runs out- 
ward, but afterward behind the femoral, then beneath the adductor 
longus, terminating at the lower third of the thigh by piercing the 
adductor magnus, becoming the lowest perforating artery. 

Relations : in front, adductor longus, femoral and profunda veins ; 
behind^ iliacus, pectineus, adductores magnus and' brevis ; externally, 
vastus internus. 

Branches: the external circumflex runs beneath the sartorius and 
rectus, and divides into — ascending branches, under the tensor vaginae 
to join the gluteal and deep circumflex iliac arteries; descending 
branches, running upon the vasti, some passing beneath to the knee, to 
join the articular arteries ; transverse, piercing the vastus extemus to 
the back of the femur, and joining the superior perforating. 

The internal circumflex runs between the psoas and pectineus, and 
supplies the adductor and obturator muscles and an articular twig to the 
hip-joint, under transverse ligament. It then joins in the crucial anas- 
tomosis, which is situated in the upper part of the thigh posteriorly, 
covered by the gluteus raaximus. It is formed by the Joining of this 
artery with the sciatic from above, the superior perforating below, and 
the external circumflex to the outer side. ^ i 
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The perforating pierce the short and great adductor muscles close to 
the femur, to the pack of the thigh, anastomosing freely with each 
other and with the popliteal below. The superior enters into the crucial 
anastomosis. The first arises above the adductor brevis, the second 
opposite, the third below it. The second or third gives the nutrient 
artery to the femur. The termination of the profiinda is called the 
fourth perforating. 



The Popliteal Space. 

The popliteal space is lozenge-shaped, being widest at the back part 
of the knee-joint and deepest above the articular end of the femur. 
It is bounded externally ^ above the joints by the biceps, and hdow the 
joint by the plantaris and external head of the gastrocnemius ; inter- 
naMy, above the joint, by the semitendinosus, semimembranosus, gracilis, 
and sartorius j below the joint, by the inner head of the gastrocnemius. 

Above, it is limited by the apposition of the inner and outer ham- 
string muscles ; below, by the iunction of the two heads of the gastroc- 
nemius. The floor is formed Tby the lower part of the posterior surface 
of the shaft of the femur, the posterior ligament of the knee-joint, the 
upper end of the tibia, and the fascia covering the popliteus muscle, 
and the space is covered in by the fascia lata. 

The Popliteal Artery. 

The popliteal artery runs from the adductor opening to the lower 
border of tne popliteus, where it divides into the anterior and posterior 
tibial. 

Relations : in front, femur, ligamentum posticum, popliteus; behind, 
semimembranosus, fascia, gastrocnemius^ plantaris, ana soleus, popliteal 
and short saphenous veins, and the mtemal popliteal nerve ; oiUer 
side, external condyle, outer head of the gastrocnemius, plantaris, 
internal popliteal nerve above ; inner side, inner condyle, inner head of 
the gastrocnemius, semimembranosus, popliteal vein, and the internal 
popliteal nerve below. 

The branches of the j)opliteal artery are : 

(a) Muscnlar snpenor, three or four, to the lower part of the 
hamstring muscles to join the inferior perforating ; inferior (sural), to 
the upper part of the gastrocnemius, plantaris, and soleus. 

(b) Cutaneous, to the skin of the calf 

(c) Articidar superior, two in number, an external and an internal, 
wind around above the condyles to the front. The external gives a 
branch to the external vastus and one to the joint, and also forms an 
arch with the anastomotica. The internal gives a branch to the internal 
vastus, joining anastomotica and inferior articular, and another to the 
knee-joint, and also unites with the inferior articular. ^ t 
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(d) The azygos articular pierces the posterior ligament to the 
joint. 

(e) Articular inferior wind round the tibia below the joint. They 
are external and internal, and anastomose with the tibial recurrent, 
anastomotica, and other articular branches. 

The anterior tibial artery runs from the lower border of the pop- 
liteus, between the heads of the tibialis posticus and above the inter- 
osseous membrane, to the front of the leg, then descends as far as the 
ankle, ending in the dorsalis pedis, 

Relations : m front, integument, fascia, tibialis anticus, extensores 
proprius poUicis and longus digitorum, anterior tibial nerve; behind^ 
interosseous membrane, tibia, anterior tibiotarsal ligament ; outer side^ 
extensores proprius pollicis and longus digitorum, anterior tibial nerve ; 
inner side^ tibialis anticus, tendons of extensor proprius pollicis below. 

Its branches are : 

{a) The recurrent tibial, through the tibialis anticus to the knee, 
joins other articular arteries. 

(b) The muscular, to the muscles and skin : very numerous. 

(c) The malleolar, to the ankle-joint. Internal joins corresponding 
branches of the posterior tibial ; external joins the tarsal and anterior 
peroneal. 

The dorsalis pedis is the continuation of the anterior tibial, and 
runs from the bend of the ankle to the first interosseous space, where it 
divides into the dorsalis hallicis and plantar digital. 

Its branches are : 

(a) The tarsal. 

(b) The metatarsal, over the bases of the metatarsal bones, joins 
the tarsal and external plantar, and gives off three dorsal interosseous 
arteries which run in the outer three intermetatarsal spaces, each divid- 
ing opposite the metatarsophalangeal joint into two dorsal digital 
branches. These arteries anastomose at back part of spaces with the 
posterior perforating, and at front part with the anterior perforating. 

(c) The dorsalis hallicis lies along the first intermetatarsal space, 
and supplies both sides of the great toe and the inner side of the second 
dorsally. 

(d) The plantar digital passes between the heads of the first dorsal 
interosseous, joins with the external plantar to form the plantar arch, 
and after supplying the inner side of the great toe divides into two 
branches for the adjacent sides of the great and second toes. 

The posterior tibial artery runs from the lower border of the 
popliteus to divide, between the mner malleolus and heel, into the ext^- 
nal Sind internal plantar BTteiies. 

Relations: in front, tibialis posticus, flexor longus digitorum, tibia, 
and ankle-joint; behind, skin, fascia, gastrocnemius, soleus, deep trans- 
verse fascia, posterior tibial nerve. This nerve is internal in its upper 
part, but lower down it is external to the artery. 

Its branches are : 

(a) The peroneal runs from 1 inch below the popHteus to the lower 
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third of the leg, and divides into the anterior and posterior peroneal. It 
is covered by the soleus and deep transverse fascia ; in front of it are the 
tibialis posticus and interosseous membrane; external to it, the fibula; 
and externally, as well as behind, the flexor lonffus pollicis. 

The peroneal gives off muscular branches and a nutrient artery to the 
fibula. The anterior peroneal passes beneath the interosseous membrane 

Fig. 47. 
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The plantar arteries. Deep view. 

to the front of the leg, and runs to the outer ankle to join the tarsal and 
external malleolar. The posterior peroneal passes down behind the 
external malleolus, and terminates in branches (external calcaneal) which 
anastomose with the external malleolar. 

(b) The nutrient artery for the tibia. 

(c) The musciilax branches. 

(a) The communicating. ^ i 
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(e) Several internal malleolar. 

The plantar arteries are the terminal branches of the posterior 
tibial. The internal is at first under cover of the abductor polhcis, 
and then between it and the flexor brevis digitorum, anastomosing at 
the inner border of the great toe with its digitsu artery.. 

The external, the larger, passes to the loase of the fifth metatarsal, 
then to the space between the first and second metatarsals, and joins the 
plantar digital, from the dorsalis pedis, to form the plantar arcn. 

The plantar arch supplies the muscles, fascia, and skin of the sole 
of the foot, and gives off the posterior perforating. These pierce the 
three outer spaces between the heads of the dorsal interossei and join 
the dorsal interosseous arteries. 

The digital, four in number, supply the three outer toes and the 
outer half of the second toe ; the first runs to the outer side of the 
little toe, the others bifurcate to the adjacent sides of the fourth and 
fifth, fourth and third, third and second toes. At the point of biftirca- 
tion each sends a small branch to join the dorsal interosseous arteries 
(anterior perforating). 

THE VEINS. 

The veins, like the arteries, are of two great systems, the pulmonary 
and the systemic. 

THE PULMONARY VEINS. 

These are four large trunks, two on each side, which return the 
blood from the lungs to the left auricle. On the right side they pass 
behind the right auricle and superior vena cava ; on the left, in front 
of the descending aorta. The upper right vein receives the branch 
from the middle lobe. 

THE SYSTEMIC VEINS. 

The veins of the heart are : 

The great cardiac vein ascends in the anterior interventricular 
groove from the apex of the heart to the left auriculoventricular groove ; 
along this latter it runs to the jjosterior surface of the heart, to end in 
the coronary sinus. At its termination it is provided with a valve. 

Three or four posterior cardiac veins ascend on the left ventricle to 
the sinus. 

The middle cardiac vein ascends in the posterior interventricular 
groove to the sinus. 

The rigrht (small) coronary vein in the right auriculoventricular 
groove to the sinus. 

The coronarv sinus, 1 inch long, is placed at the back part of the 
auriculoventricular groove, on the left side, and opens into the right 
auricle in front of the inferior vena cava. Besides the foregoing veins, 
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it receives the chlique vein of Marshall, which drains the back of the 
left auricle. Its opening is guarded by the Thebesian valve. 

The other cardiac veins are several small vessels from the front of 
the right ventricle, the anterior cardiac veins, opening directly into 
the auricle, and the vensB Thebesii, in the muscular substance, which 
open by minute orifices, the foramina Thebesii, near the septum 
auricularum. 



The Superior Vena Gava and Innominate Veins. 

The superior vena cava is a large trunk formed by the union of the 
two venae innominatae, and returns the blood from the head and neck, 
the thoracic walls, and the upper extremities. It is about 3 inches 
long, and descends from the junction of the first right costal cartilage 
with the sternum to ite termmation in the right auricle, opposite the 
upper border of the third right cartilage. 

At first it is external to the innommate artery and internal to the 
right phrenic nerve, partly covered by the pleura. It then pieriees the 
pericardium external to tne ascending aorta, having descended in front 
of the right division of the pulmonary artery. It receives the azygos 
msgor and small pericardiac and mediastinal veins. 

The innominate veins, formed by the union of the subclavian and 
internal jugular of each side, behind the inner end of the clavicle unite 
to form the superior vena cava. The right vein, 1 inch long, descends 
vertically on the right side of the innominate artery, while the left, more 
than 2 inches in length, descends slightly, running to the right, behind 
the sternohyoid and thyroid muscles and upper part of the sternum. 
The transverse aorta lies below it. 

Each receives the vertdyral^ w/enor thyroid, and internal mammary 
veins. The left vein also receives the superior intercostal and some small 
thymic, mediastinal, and pericardiac vems and the thoracic duct, while 
the right is joined at its origin by the right lymphatic duct. 

The vertebral vein descends with the artery of the same name 
through the foramina in the transverse processes of the upper six cervi- 
cal vertebrae, crosses the subclavian artery, and opens into the back 
part of the vena innominata. ^ 

The inferior thyroid veins arise by tributaries from the lateral 
lobes of the thj^oid gland, and descend on the trachea beneath the 
sternothyroid muscles. The left joins the innominate on its own side, 
sometimes in common with the right. The latter may empty into the 
junction of the two venae innominatae or join the right vena mnominata. 

The internal mammary veins are two on each side, and accompany 
the artery, receiving corresponding tributaries, finally uniting to form a 
single trunk which joins the corresponding innominate. 

The superior intercostal vein drains the two or three spaces below 
the first, and enters on the right side the large azygos ; on tne left side 
it communicates with the left upper azygos and joins the innominate. 
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THE VEINS OF THE HEAD AND NECK. 

The facial vein runs from the inner angle of the eye to the anterior 
border of the masseter muscle, then backward below the jaw, joining 
the anterior division of the temporomaxillary trunk to form the common 
facial, which joins the internal jugular. It sends a communicating trib- 
utary along the front of the sternomastoid to the anterior jugular. At 
its origin it is continuous with the angidar^ a vein formed by the union 
of ihe frontal and suj^raJorhital. 

The temporomaxillary vein (posterior facial) is a short trunk, 
formed by the temporal and irUernxUmxjLxillary veins, runs from opposite 
the condyle of the lower jaw to the angle of the jaw, and divides into an 
anterior branch joining the facial and a posterior branch running back- 
ward to form with the posterior auricular the external jugular. This 
vein is imbedded in the parotid gland external to the external carotid 
artery. 

The temporal vein is formed by the union of the superficial with 
the middle temporal vein, and crosses over the zygoma and under the 
parotid to join the internal maxillary vein. It receives the anterior 
auricular, parotid, and transverse fadal veins, and tributaries from a 
plexus around the articulation of the jaw. 

The internal maxillary vein arises from the pterygoid plexus and 
runs in company with the first part of the artery, joining the temporal 
vein behind the ramus of the jaw. 

The posterior auricnlar vein descends over the mastoid process 
and sternomastoid and ends in the external jugular. 

The occipital veins, two or three, join the deep cervical vein. 

The emissary vein in the mastoid foramen connects the lateral sinus 
with the most external of the occipital veins. 

The external jngolar vein is formed by the union of the posterior 
auricular and the posterior division of the temporomaxillary trunk. It 
descends obliquely across the sternomastoid, lying between the platysma 
and fascia. Above the clavicle it pierces the fascia and joins the sub- 
clavian at the outer border of the scalenus anticus ; sometimes it joins 
the internal jugular. It receives the posterior external jugular, anterior 
jugular, transverse cervical, and suprascapidar veins. The two latter 
correspond to the arteries of the same name. 

The posterior external jugular drains the occipital and posterior cer- 
vical regions. 

The anterior jugular descends along the fix)nt of the neck fix)m the 
submaxillary region, pierces the fascia near the inner end of the clavicle, 
and joins the external jugular, sometimes the subclavian. This vein 
and its fellow are joined by a cross-branch just above the sternum, and 
it receives tributaries of communication irom the submental, external 
jugular, and facial. 

The internal jug^ilar vein commences at the jugular foramen just 
below the junction of the inferior petrosal with the lateral sinus, and 
descends with the internal carotid, then with the common carotid, to 
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join at a right angle with the subclavian vein behind the clavicle, thus 
forming the innominate vein. It is placed external to the carotid ves- 
sels, lying in the same sheath with each in turn. 

It receives the following tributaries : 

The common facial (viae antea) and the middle thyroid. 

The superior ihvroia. 

The pharyngeal veins. 

The lingual veins, including the ranine, dorsal vein of the tongue^ 
and the venoB comites of the lingual artery. 

The inferior petrosal sinus is regarded by some anatomists as the 
first tributary. 

The cerebral veins. These are divided into two sets, the superficial 
and the deep. 

Superficial veins : the superior , ten to twelve on each side, consist 
of the anterior, middle, and posterior veins which run in the sulci, and, 
joining with branches irom tne mesial aspect of the brain, empty into 
the superior longitudinal sinus. The inferior consists of the middle 
cerebral vein, in the Sylvian fissure, which joins the cavernous sinus, and 
the great anastomotic vein, in the posterior branch of the same fissure, 
communicating with the middle meningeal veins and joining the supe- 
rior petrosal sinus. 

Deep veins : they finally converge to two trunks, the vena Galeni. 
These run backward in the velum interpositum, the right and left, lying 
side by side, and unite into the vena magna Galeni^ which joins the 
straight sinus. Each vena Graleni is formed by the union of the cAoroiH 
vein and the vena corporis striatic and is joined by the basilar and 
other small veins, while the vena magna receives tnbutaries from the 
occipital lobes of each side and from the upper surface of the cere- 
bellum. 

The cerebellar veins are divided into two sets, the superior and the 
deep. 

The superior join the straight sinus and the vena magna internally, 
and the superior petrosal and lateral sinuses externally. 

The infericyr enter the inferior petrosal, lateral, and occipital sinuses 
along with branches from the medulla and pons. 

(1) The Cranial Sinuses.— ITie superior longitudinal sinus is 
contained in the upper border of the falx cerebri, and extends from the 
crista §alli to the torcular Hcrophili. Its section is triangular, and its 
cavity is crossed by several fibrous bands, the chordae Willisii, and con- 
tains some Pacchionian bodies. It grooves the frontal, i)arietal, and 
occipital bones. In front a small vein in the foramen caecum connects it 
with the nasal veins, and through the parietal foramen it communicates 
with the veins of the scalp. The superior cerebral veins open into the 
sinus, looking forward contrary to the direction of the blood-current. At 
its termination it enlarges and becomes continuous with the ri^ht (usually) 
or left lateral sinus. From this dilatation (the torcular Herophili) a 
cross-branch passes to join the straight sinus. 
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(2) The inferior longitudinal sinus, in the lower border of the fialx 
cerebri, runs back to join the straight sinus. 

(3) The straight sinus continues the inferior longitudinal along the 
line of junction ot the falx with the tentorium backward, and joins the 
lateral sinus opposite to that in which the superior longitudinal ends. 
It receives the vena magna Galeni, some superior cerebellar veins, and a 
cross- branch from the torcular Herophili. 

(4) The lateral sinuses run in the attached margin of the tentorium 
from the internal occipital protuberance to the jugular foramen, groov- 
ing, in order, the occipital, parietal, mastoid portion of the temporal, 

Fig. 48. 
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Vertical section of the skull, showing the sinuses of the dura mater. 

and the occipital a second time. Each sinus receives the superior 
petrosal sinus and emissary veins from the mastoid and posterior con- 
dylar foramina, as well as some cerebellar, diploic, and posterior cerebral 
veins. , . i . v 

(5) The occipital sinus, small, sometimes double, is contained m the 
falx cerebelli, and opens into the torcular above and the lateral sinus 
below by a branch on each side of the foramen magnum. It receives 
some cerebellar veins and branches from the posterior spinal veins. 

(6) The cavernous sinuses, one on each side of the body of the 
sphenoid, run from the sphenoidal fissure to the apex of th^ petrous 
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portion of the temporal, receiving the ophthalmic veins in front and 
joining the petrosal sinuses behmd. It receives the sphenoparietal 
sinus, some inferior cerebral veins, and is joined with the opposite vessel 
by the circular sinus. 

(7) The circiilar sinus consists of the anterior and posterior inter- 
cavernous sinuses, which join at each end the cavernous sinuses, thus 
surrounding the pituitary body, 

(8) The superior petrosal sinus runs from the cavernous sinus, 
along the upper border of the petrous portion of the temporal, to end in 
the lateral sinus at the fossa sigmoidea. It receives the inferior cerebral, 
superior cerebellar, and some tympanic veins. 

(9) The inferior petrosal, in the groove between the basilar process 
and petrous portion, runs from the cavernous to join the lateral smus at 
the jugular foramen, completing the internal jugular vein. (See under 

Fig. 49. 
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Showing the relative position of the structures in the right cavernous sinus, 
viewed from behind. 



Internal Jugular Vein,) It receives the auditory and some inferior 
cerebellar veins. 

(10) The transverse (basilar) sinus is a plexus in the dura mater 
over the basilar process. It ioins the anterior spinal veins below and the 
two inferior petrosal sinuses laterally. 

The ophtnalmic veins are superior and inferior. 

The superior passes back from the root of the nose with the ophthal- 
! mic artery through the sphenoidal fissure to the cavernous sinus. 

The inferior runs back, near the floor of the orbit, to open into the 
' cavernous sinus, sometimes joining the superior. 

The diploic veins run between the tables of the skull and open into 
the dural sinuses or externally. 

The emissary veins are small veins connecting the cranial sinuses 
with the veins outside by means of foramina in the bones. These are 
the principal : one each — 

(a) Through the mastoid foramen, from the lateral sinus to the 
outermost occipital vein. 
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S) Through the posterior condylar foramen, from the lateral sinus 
e cervical venous plexus. 

(c) Through the parietal foramen, from the superior longitudinal to 
the veins of the scalp, 

(d) Through a foramen in the external occipital protuberance to the 
occipital veins. 

(e) Through the foramen ovale, from the cavernous to the pterygoid 
plexus. 

(/) Through the foramen lacerum medium, from the cavernous 
anus to the pharyngeal plexus. 

[g) Through the carotid canal, a small plexus from the cavernous 
sinus to the internal jugular. 

(A) Through the anterior condylar foramen, a plexus from the occip- 
ital sinus to the deep cervical veins. 

THE VEINS OF THE UPPER EXTREMITY. 

The superficial veins commence from a plexus on the dorsum of the 
hand mostly, but to some extent from the palm. They comprise the 
following: 

The ulnar, anterior and posterior^ uniting above in the common 
ulnar. 

The radial vein is situated on the outer side, and the median 
ascends mesially, receives a deep median vein, and divides at the bend 
of the elbow into the median basilic and median cephalic. 

The median basilic joins the common ulnar to form the basilic. 
The bicipital fascia separates it from the brachial artery. 

The median cephalic crosses the external cutaneous nerve, and 
joins the radial to form the cephalic. 

The basilic runs alon^ the mner side of the biceps, pierces the fascia, 
and is continued upward mto the axillary vein. 

The cephalic runs along the outer side of the biceps, and between 
the pectoralis major and deltoid, piercing the cost ocoracoid membrane 
to join the axillary vein below the clavicle. 

The deep veins of the upper extremity are the vense comites. 
They run one on each side of its artery from the digital to the brachial 
arteries. The venae comites of the latter vessel, at the lower border of 
the subscapularis muscle, empty into the axillary vein. 

The axillary vein begins where the venae comites of the brachial 
artery and the basilic vein unite. It runs internal to the artery, and 
receives veins corresponding to its branches, as well as the cephalic. 

The subclavian vein is the continuation upward of the axillary, and 
runs at a lower level than its artery, from which it is separated by the 
phrenic nerve and scalenus anticus, to the inner border of that muscle, 
to join the internal jugular, forming the innominate. It receives the 
external jugular^ and occasionally the anterior. 
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THE VEINS OF THE TRUNK. 

The azygos veins are three in number. 

I. The right, or vena azygos major, commences by the right ascend- 
ing lumbar vein. Ascending to the thorax through the aortic opening 
and on the bodies of the dorsal vertebrae to the fourth, it arches over 
the root of the right lung and joins the superior vena cava above the 
pericardium. It receives the right superior intercostal vein and the 
remaining right intercostal veins save the Jirst, the left azygos^ the right 
bronchiaL, and some oesophageal, posterior mediastinal, and pericardiac 
veins. Below it communicates with the common iliac bj^ means of the 
ascending lumbar. 

II. The left lower (small) azygos vein commences as the left 
ascending lumbar, and ascends through the left crus and along the spine 
to the ninth dorsal vertebra. It then crosses to the right, behind the 
aorta, and joins the vena azygos major. It receives the lower three or 
four intercostals and some mediastinal veins. 

III. The left npper azygos vein is formed by the fourth intercostal 
to the eighth, inclusive, and joins the large azygos. It receives the 
mediastinal tributaries, left bronchial vein, and communicates above with 
the left superior intercostal. 

The intercostal veins lie above the arteries. 

The bronchial veins return part of the blood from the bronchial arte- 
ries. The right joins the vena azygos major ; the left, the left upper 
azygos. 

The spinal venons system is made up as follows : (a) the dorsal 
spinal veins ; (b) the venae basis vertebrae ; (c) the anterior longi- 
tudinal spinal veins ; (d) the posterior longitudinal spinal veins ; 
and (e) the veins of the cord which run tortuously in the pia mater, 
one larger vein along the anterior fissure. 

The Inferior Vena Cava. 

This large trunk arises at the fifth lumbar by the union of the two 
common iliacs. It ascends to the right of the aorta, grooves the poste- 
rior border of the hver, pierces the diaphragm, is enclosed by the serous 
layer of the pericardium, and empties into the right auricle. The 
Eustachian valve guards its orifice. It receives the following tribu- 
taries : 

(a) The lumbar, corresponding to the arteries. 

(b) The spermatic forms within the spermatic cord a plexus, the 
spermatic or pampiniform, which runs with the spermatic artery through 
tne inguinal canal, ending in several vessels uniting into a single trunk. 
This vein, the spermatic, ascends on the psoas behind the peritoneum, 
and joins the vena cava on the right, the renal vein on the left side. 

In the female its analogue, the ovarian vein, forms the pampiniform 
plexus in the broad Ugament and runs with the artery. 
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(e) The renal veins run from the hilus of the kidnev, in front of 
the arteries, to join the vena cava at a right angle. The left is longer 
and crosses the aorta. This vein receives some small suprarenal branches 
and also the spermatic and suprarenal veins. 

(d) The suprarenal run from the suprarenal bodies to the vena 
cava on the right, the renal on the left side. 

(e) The inferior phrenic. 

(/) The hepatic veins, two or three, join the vena cava at the 
groove in the liver through which the latter passes. 

The common iliac veins are formed by the junction of the external 
and internal iliacs; they run fit)m the base of the sacrum to the upper 
part of the fifth lumbar vertebra, and unite to form the inferior vena 
cava. The right is the shorter, and is at .first behind, later to the right, 
of its artery, while the left is internal to its own artery, then behind the 
right iliac artery. The common iliacs receive the following tributaries : 

The iUolnmbar. 

The two middle sacral, one on each side of the artery, anastomose 
with the lateral sacral and hemorrhoidal veins, and unite into a single 
vessel which joins the left common iliac vein. 

THE VEINS OF THE LOWER EXTREMITY. 

The superficial veins begin on the dorsum of the foot in a plexus 
which receives the digital veins, and forms an arch from which emerge 
the internal or long and the external or short saphenous veins. 

The long (internal) saphenous, from the mner part of the plexus, 
runs in front of the inner malleolus, along with the long sapnenous 
nerve, behind the inner border of the tibia and condyle of the femur ; 
thence up along the anterointernal part of the thigh to join the femoral 
vein at the saphenous opening. It communicates with the deep plantar, 
both tibial, and the femoral veins, and receives superficial plantar and 
cutaneous tributaries, and the superficial circumflex tlidc, epigastric, and 
external pudic veins. 

The snort (external) saphenous vein ascends behind the outer mal- 
leolus, and external to the tendo Achillis, with the external saphenous 
nerve, and pierces the deep fascia in the popliteal space to join the pop- 
liteal vein. It receives branches from the neel ana back of the leg and 
from the deep veins and the long saphenous. 

The deep veins are the verwe comites of the arteries. The posterior 
tibial veins receive the peroneal, and join the anterior tibial to form 
the popliteal. This vessel then ascends, crossing superficial to the 
artery, from the inner to the outer side, and becomes the femoral at the 
adductor opening. It receives the external saphenous and veins corre- 
sponding to the arterial branches. 

The femoral vein accompanies the artery, and becomes the external 
iliac at Poupart's ligament. It is at first outside, then behind, and at its 
termination internal to, the artery. It receives, in its lower part, veins 
corresponding to the branches of the superficial femoral artery ; the long 
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saphenous, and the profunda vein. The latter is formed by the union 
of the venoB comites of the offsets of the profunda artery. 

The external iliao runs to join the internal iliac near the lumbosacral 
articulation, being at first internal to, later behind, the artery. It receives 
the deep drcurnflex iliac, the deep epigastric, and a pubic vein. 

THE VEINS OF THE PELVIS. 

The internal iliac vein accompanies the artery, lying behind and to 
its inner side, to join the external at the base of the sacrum, forming the 
common iliac. Its tributaries correspond to the branches of the artery 
in a general way. Thus, it receives tne following tributaries : 

The gluteal, sciatic, and the obturator ; the lateral sacral, which form 
a plexus on the sacrum and open into the internal iliac at several points ; 
the internal pudic, which receives branches corresponding to the permcaZ 
branches of the artery and commences as the vein of the corpus caver- 
nosum. 

The dorsal vein of the penis, at first two veins, these uniting into one, 
which runs back between the two dorsal arteries in a median groove, 
passes below the subpubic ligament, and divides into two veins, joining 
each side of the prostatic plexus, and each division communicating with 
the obturator and pudic veins of each side. 

The visceral veins are larger than the arteries, and communicate 
freely with one another, so as to form a series of plexuses, as follows : 

The prostatic plexus, continuous above with the vesical plexus, is 
formed by the dorsal vein of the penis and branches from the prostate 
and its vicinity. It communicates with the radicles of the pudic vein. 
This plexus has its analogue in the female around the urethra, which 
receives the dorsal vein of the clitoris. 

The vesical plexus extends over the body and base of the bladder, and 
communicates with the prostatic and hemorrhoidal plexuses ; vaginal in 
the female. 

The hemorrhoidal plexus, in the wall of the lower rectum, beneath 
the mucous coat, sends out superior, middle, and inferior hemorrhoidal 
veins, which follow the corresponding arteries, and communicate freely 
with the other plexuses. 

The vaginal plexus surrounds the lower part of the vagina, and com- 
municates with the vesical and hemorrhoidal plexuses, and the uterine 
plexus empties into the ovarian vein. 

THE PORTAL SYSTEM. ' 

The portal vein, 3 inches long, arises from the union of the splenic 
and superior mesenteric veins behind the head of the pancreas, and 
ascends behind the duodenum and between the layers of the lesser 
omentum. Here it runs behind the hepatic artery and bile-duct. 
Accompanied by the hepatic plexus of nerves and lymphatics, all 
enclosed in Glisson's capsule, it then enters the transverse fissure, form- 
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ing near the right end the " sinus," and divides into: a right branch, 
to the right lobe, which distributes branches entering the hepatic sub- 
stance with the hepatic arterial branches and ducts ; and a left branch 
distributed like the right. To it are joined the obliterated umbilical 
vein and the ductus venosus. 

The vena i)ortaB receives the following tributaries : 

The snperior mesenteric, corresponding to the artery of the same 
name, receiving also the right gastroepiploic vein, besides branches 
accompanying those of the artery. It joins the splenic vein. 

The splenic arises by five or six vessels uniting after leaving the 
hilum, and runs to the right below the artery, joining the above at a 
right angle to form the vena portae. It receives the vasa brevm, left 
gastroepiploic, and pancreatic branches, and sometimes the inferior 
mesenteric vein. 

The inferior mesenteric vein corresponds in branches and course to 
the artery, and empties into the angle of junction of the two preceding. 

The pyloric runs with the pyloric branch of the hepatic artery, and 
joins the vena portae ; also the vena coronaria ventricnli, running 
with the gastric artery and receiving oesophageal branches, joins the 
vena portae above the former. 

THE ABSORBENT OB LYMPHATIC SYSTEM. 

The absorbent system consists of vessels resembling thin-walled veins, 
the lymphatics, interrupted at intervals by the lymphatic nodes. The 
lymphatics of the alimentary canal are called lacteals. All these vessels 
converge to two principal trunks, the thoracic duct and the right lymph- 
atic duct, which open into the large veins at the root of the neck. 

The Thoracic Duct. 

The thoracic dnct begins by a dilatation, the receptaculum chvli, Bi 
the second lumbar vertebra, where the lacteals and lower lymphatics 
unite. It is placed behind or to the right side of the aorta at its origin, 
and ascends between it and the right cms to the thorax, lying on the 
front of the dorsal vertebrae, between the aorta and vena azygos major. 
It then runs upward toward the left, behind the arch of the aorta (at 
the fourth dorsal vertebra), then between the oesophagus and left sub- 
clavian artery, and at the seventh cervical vertebra it arches oyer the 
pleura to join the angle of union between the left subclavian and internal 
jugular veins. It receives the absorbents from the whole body except- 
ing those of the right upper limb and right half of the head, neck, 
chest, heart, part of the upper surface of the liver, and right lung. 

The right lymphatic duct collects the lymph from the parts just 
mentioned above. It is only } inch or less in length, and empties on 
the riffht side, at a point corresponding to that where the thoracic duct 
empties on the left side. ^.^.^.^^^ ^^ GoOglc 
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Fig. 50. 
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THE LYMPHATIC VESSELS AND NODES OF THE LOWER 
EXTREMITY. 

The lymphatics of the lower limb are arranged in a superficial and 
a deep set. The former open, in general, into the superficial inguinal 
nodes ; the latter into the deep inguinal nodes. The superficial follow, 
in a general way, the course of the long saphenous vein ; the deep 
accompany the deep bloodvessels, and in the leg enter the popliteal 
nodes ; in the gluteal and adductor region some enter the internal iliac 
nodes. 

The superficial lymphatics of the lower gart of the trunk also join 
the superffcial inguinal nodes. The superficial lymphatics of the penis 
ent6r the superior set of superficial inguinal nodes ; the deep run under 
the pubic arch to join the internal iliac nodes. The superficial lymphatics 
of the scrotum join the superficial inguinal nodes. In the female exter- 
nal genitalia a similar disposition obtains. 

The superficial inguinal nodes^ eight or ten, consist of a superior or 
oblique set in the line of Poupart's ligament, and an inferior or vertical 
set lying around the upper part of the saphenous vein. E£ferent vessels 
join the deep inguinal and external ihac nodes. 

The four or five popliteal nodes surround the vessels, and receive the 
deep and some superficial absorbents of the leg. 

The deep inguinal glands lie around the femoral vessels ; one at the 
crural ring is constant. 

THE LYMPHATIC VESSELS AND NODES OP THE 
PELVIS AND ABDOMEN. 

These include the following : 

Six or more external iliac nodes surround these vessels. 

Numerous internal iliac nodes, and sacral glands on the face of the 
sacrum. 

The lymphatics of the bladder enter the internal iliac nodes with the 
prostatic branches. 

The lymphatics of the uterus^ with those of the vagina, to the inter- 
nal iliac nodes. 

The Ijnnphatics of the rectum enter the sa<jral node. 

The lumbar nodes comprise a middle and two lateral groups. The 
former lie around the aorta and vena cava, the latter beneath the psoas. 
Most of the eflferent vessels join to form, on each side, the lumbar lym- 
phatic trunk, which runs into beginning of the thoracic duct. 

The Ijonphatics of the hidney, deep and superficial, join the middle 
lumbar set after receiving the suprarenal lymphatics and some from the 
ureter. 

The lymphatics from the testicles, superficial and deep, through the 
inguinal canal, in the cord, to join the lumbar nodes. 

The deep lymphatics of the abdominal wall receive others from the 
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spinal canal and muscles, and join the lateral lumbar nodes. At the 
upper part they enter the sternal nodes. 

About one hundred and fifty mesenteric nodes lie between the layers 
of the mesentery in the arterial arches and around the superior mesen- 
teric artery. 

The lacteals form one plexus beneath the mucous membrane and one 
in the muscular coat, and leave the intestine at the attachment of the 
mesentery to enter the mesenteric nodes, and, emerging, join the efferent 
vessels from the coeliac nodes and form a single trunk. This intestinal 
lymphatic trunk joins the thoracic duct. 

Sixteen to twenty coeliac nodes, around the coeliac axis and adjacent 
aorta, receive the Ijmiphatics from the stomach, spleen, pancreas, and a 
large part of the liver. 

The lymphatics of the stomach traverse the gastric nodes at the greater 
and lesser curvature and join the coeliac nodes. From the left end they 
join the splenic lymphatics. 

The lymphatics of the spleen, superficial and deep, enter the coeliac 
nodes after receiving the pancreatic vessels. 

The lymphatics of the liver are superiicial and deep. The superficial 
on the upper surface are arranged in four groups: (1) the mesial, from 
both lobes, run through the diaphragm to the anterior mediastinal 
nodes ; (2) the lateral of each lobe to the coeliac nodes ; (3) the posterior, 
through the diaphragm to the nodes around the inferior vena cava ; (4) 
an anterior group joins those on the inferior surface. 

The superficial lymphatics on the lower surface run to the transverse 
fissure, for the most part, to join with the deep lymphatics. Some join 
the gastric lymphatics. 

The deep hepatic lymphatics accompany the portal and hepatic veins. 
The former join the other vessels from tlie under surface at the transverse 
fissure, and traverse some small hematic nodes to join the coeliac nodes. 
Those accompanying the hepatic veins form five or six trunks piercing 
the diaphragm, and join the glands around the vena cava. 



THE LYMPHATIC SYSTEM OP THE THORAX. 

This is composed of six to ten internal mammxiry or sternal nodes 
along the course of the vessels. 

Along the line of the heads of the ribs, on each side of the spine, 
are the intercostal nodes. They send vessels to both the thoracic and 
right lymphatic ducts. 

Several anteruyr mediastinal nodes lie between the sternum and the 
pericardium. 

Eight or ten superior mediastinal or cardiac nodes, around the great 
vessels, receive the lymphatics of the heart and thymus gland. 

Numerous hrmvchiat nodes, between the bronchi and along their 
primary divisions, receive the lymphatics of the lung. They deepen in 
color as age advances. 
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Ten or twelve posterior mediastinal nodes, along the oesophagus and 
aorta. 

The deep lymphatics of the chest- wall are an anterior set, in the 
intercostal spaces, joining the internal mammary nodes, and a posterior 
or intercostal set, along with the intercostal vessels, joining the inter- 
costal nodes. 

The cardiac lymphatics run toward the base of the hearf, and form 
a trunk on each side. Of these, the right enters a node above the aortic 
arch : the left, the nodes behind that vessel. . 

The pulmonary lymphatics^ superficial and deep, end in the bronchial 
nodes. 

The oesophageal lymphatics form a plexus between the muscular and 
mucous coats and join the posterior mediastinal nodes. 

The thymic lymphatics enter the superior mediastinal nodes. 

THE LYMPHATICS OF THE UPPER LIMB. 

These consist of a superficial and a deep set, both converging to the 
axillary glands. The former have a somewhat similar distribution to 
that of me veins, some entering the infraclavicular glands ; the latter 
correspond to the deep bloodvessels, communicate with the superficial 
l3rmphatics near the wrist, traverse the glands around the brachial artery 
ne&,r the elbow, and end in the axillary. 

The axill^y nodes are ten to twelve in number, and lie mostly 
along the axillary vessels, but some, the pectoral^ suhscapidar, and 
infraclavicular, occupy the positions indicated by their names. The 
efferent vessels from all these glands run along the subclavian vein, and 
may unite into a single axillary lymphatic trunk. -They finally reach 
the thoracic or right lymphatic duct, respectively ; or they may enter the 
subclavian vein directly. 

The superficial lymphatics of the chest drain the lymph from the 
pectoral muscles, skin, and mamma, and together with some superficial 
abdominal lymphatics enter the axillary glands. Those from tne back 
converge from all parts to reach the axillary glands. 

THE ABSORBENT SYSTEM OF THE HEAD AND NECK. 

This consists of the following : 

One or more suboccipital nodes on the complexus send branches to 
the cervical nodes. 

Several mastoid nodes over the insertion of the stemomastoid. 

Some parotid nodes, beneath the parotid fascia and imbedded in the 
node, receive superficial temporal lymphatics, and send branches to the 
submaxillary and superficial cervical nodes. 

The internal maxiUary nodes, deep beneath the ramus of the jaw, 
around the artery and side of the pharynx, with branches to the deep 
cervical nodes. 

Eight or ten suhmaxiUary nodes beneath the base of the jaw drain 
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the lymph from the floor of the mouth and the salivary glands and from 
the parotid Ijrmphatic nodes. The efferent vessels join the superficial 
and deep cervical nodes. 

The superficial cervical nodes, four to six, along the external jugular 
beneath tne platysma, receive the auricular lymphatics, efferent trunks 
^om the suboccipital, mastoid, and some from the parotid and submax- 
iUarv nodes. The efferent vessels enter the inferior deep cen^ical nodes. 

The deep cervical^ twenty to thirty, consist of an upper and a lower 
set. The tbrmer run along the internal jugular vein ; the latter around 
the lower part of the vein and into the supraclavicular fossa, and join 
the superior mediastinal and axillary nodes : they receive afferent trunks 
from all the other cervical nodes and the lymphatics of the lower part 
of the neck, and send out branches which unite into 21, jugular lymphatic 
trunk. This trunk then joins the thoracic or right lymphatic duct, or 
may open into a large vein. • 

The lymphatics of the scalp join the suboccipital, mastoid, and 
parotid nodes. 

The lymphatics of the face follow the course of the facial vein to the 
submaxillary nodes, but there are others externally which join the parotid 
nodes. The deep lymphatics from the orUt^ nasal cavity^ palatej and 
cheeJc join the internal maxillary nodes. 

The cranial lymphatics form a network in the pia mater, and run 
along the internal carotid, vertebral, and internal jugular veins to the 
deep cervical nodes. 

The lingual lymphatics run with the ranine vein, traverse several lin- 
gual nodes, and join the upper deep cervical nodes. One or two join the 
submaxillary. 

QUESTIONS ON ANGEIOLOGY. 

Which anricular appendix is the more anterior? 
Which ventricle forms the apex of the heart? 
Which surface of the heart rests on the diaphragm? 
Of what are the bronchial arteries branches? 
Of what are the coronary arteries branches ? 
Name in order the branches of the transverse aortic arch. 
How do the subclavians differ from each other? 
Of what are the vertebral arteries branches ? 
Opposite what point does the common carotid divide? 
What relation does the external carotid bear to the internal in the neck ? 
Of what is the lingual artery a branch, and where does it come off? 
Describe precisely the course and relations of the lingual artery. 
Describe the boundaries, floor, and covering of Lesser* s triangle. 
Why is Lesser's triangle of special importance? 
Name the branches of the inferior thyroid artery. 
Of what is the posterior scapular artery a branch? 
What structure loops around the occipital artery close to its origin ? 
Describe the relation of the internal maxillary artery to the external ptery- 
goid muscle. 

How is the basilar artery formed ? 
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Describe the circle of Willis. 

Describe the ophthalmic artery and its branches. 

How is the facial artery situated with reference to its vein? 

Where can the fcicial artery be readily felt and compressed ? 

Where does the axillary artery begin and end ? 

Which division of the axillary artery is in relation to the cords of the 
brachial plexus, and what is that relation ? 

Describe the axillary space, giving location and direction of apex and base, 
and describe its walls. 

Describe the relation of the lower division of the axillary artery and the 
brachial artery to the median nerve. 

Name the arterial anastomoses in front of and behind each condyle at the 
elbow. 

What structures does the radial artery lie upon above the wrist ? 

What separates the radial artery from the skin ? 

What separates the ulnar artery from the skin? 

Of what is the common interosseous artery a branch? 

To which side of the radial artery is the nerve of same name ? 

To which side of the ulnar artery is the nerve of that name? 

Of what artery is the superficial jialmar arch principally formed ? 

Locate both palmar arches on your own hand. 

Where does the common femond artery end ? 

Of what are the circumflex arteries branches? 

State the boundaries of Scarpa's triangle, and give in order the muscles in 
its floor. 

What muscles enter into the formation of Hunter's canal? 

What muscles is the profunda femoris in relation with ? 

What arteries form the crucial anastomosis? 

What are the branches of the popliteal artery ? 

Is the anterior tibial artery in direct relation with the interosseous mem- 
brane? 

How does the anterior tibial artery get to an anterior position ? and what 
relation does it bear, in its upper part, to the anterior tibial nerve ? 

Is the posterior tibial artery on the interosseous membrane ; if not, where 
is it? 

Give the courses and relations of the internal and external plantar arteries. 

Describe the origin and course of the internal mammary arteries. 

Of what are the superior intercostal arteries branches? 

Give the arterial anastomosis along the alimentary tract from the mouth to 
the anus. 

To which side of the external abdominal ring is the deep epigastric artery ? 

Opposite what point on the anterior abdominal wall does the aorta bifur- 
cate? 

What position does the hepatic artery occupy in the lesser omentum ? 

What relation does the uterine artery bear to the ureter? 

Where does the inferior vena cava enter the pericardium, and how long a 
portion of it is above the diaphragm ? 

What forms the superior vena cava ? 

What are large veins in the dura mater called ? 

Where and how is the internal jugular vein formed? 

How is the axillary vein formed ? 

Where does the cephalic vein empty? 

Where is the internal saphenous found in the leg? Where in the thigh? 

To which side of the common femoral artery is its vein ? 

What forms the portal vein ? 
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How long is the portal vein, and what is its position in the lesser omen- 
tarn? 

Into what does the left spermatic vein empty ? 

How many pulmonary veins are there? 

Where is the thoracic duct formed ? 

How does it ^nter the thorax ? 

What are its relations in the thorax, and where does it empty? 

Is there anything on the right side to at all correspond to the thoracic 
duct? 

Name the places where the lymphatic nodes principally appear in groups. 
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PART V. 

NEUROLOGY OR THE ANATOMY OF THE 
NERVOUS SYSTEM. 



THE CEREBROSPINAL AXIS. 

THE SPINAL CORD. 

The spinal cord is enclosed by three membranes, the dura mater, 
arachnoid, and pia mater. 

The dura mater is a loose fibrous envelope which is attached closely 
to the margin of the foramen magnum above, but only loosely to the 
circumference of the vertebral canal below. Its inner surface is covered 
by a layer of epithelium, and it presents on each side a series of double 
orifices for the exits of the anterior and posterior roots of the spinal 
nerves. The dura is prolonged on to these nerves as a tubular invest- 
ment. 

The arachnoid is a very delicate membrane which invests the cord 
between the dura and pia. It is continuous above with the cerebral 
arachnoid, and is connected by meshes of fibrous tissue with the pia, and 
to some extent also with the dura, from which it is separated by the sub- 
dural space. The subarachnoid space contains the subarachnoid fluid, 
which separates it from the pia mater. This space, by means of the 
foramen of Magendie, is continuous with the cavity of the ventricles of the 
brain. 

The pia mater is closely connected to the cord, and sends a prolonga- 
tion down into the anterior, and a very delicate process into the posterior 
median fissure. It ensheathes the spinal nerves, and ends below in the 
filum terminale, which joins the dura at the upper limit of the sacral 
canal. 

Along the anterior median surface of the pia runs a prominent fibrous 
band, the linea splendens, and between the two nerve-roots on each side 
is a serrated band, the ligamentum dentiaiJatum, the points of the serra- 
tions, about twenty on each side, being attached to the dura between the 
pairs of nerve-roots. ^ t 
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The spinal cord is about 18 inches long, weighs an ounce and a half, 
and occupies about the upper two-thirds of the spinal canal — viz., from 
the foramen magnum to the upper border of the second lumbar vertebra. 
It ends in a narrow cord of gray matter which runs in the midst of the 
filum terminale. 

The enlargements of the spinal cord are two — an upper or cervical^ 
extending from the third cervical to the first or second dorsal vertebra, 
and a lower or lumbar, from the tenth dorsal to about the first lumbar. 
These enlargements correspond to the origin of the nerves which supply 
the upper and lower extremities, respectively. The surface of the cord 
presents several ^^wrcs, which will now be described. 

The fissnres of the spinal cord are an anterior and a posterior 
median, and laterally on each side are several grooves called fissures. 

The anterior median fissure extends through about one-third the 
thickness of the cord, as far as the anterior white commissure, and con- 
tains a fold of the pia. 

The posterior median fissure extends about halfway through its sub- 
stance to reach the posterior or gray commissure. It is not a real fissure, 
being filled up by. connective tissue. 

The anterolateral fissure is merely the line of origin of the anterior 
nerve-roots, while the posterolateral is in reality a groove, and runs along 
the line of origin of the posterior nerve-roots. 

Lastly, a slight groove, the posterior intermediate furrow, marks off 
the posterior intermediate column on either side of the posterior median 
fissure. 

The colnmns of the spinal cord are divisions made by these fissures, 
three on each side. 

The anterolateral column, between the anterior median and postero- 
lateral fissures. The posterior column, between the posterolateral and 
posterior median fissures, becomes divided, by the slight groove above 
mentioned, into the posterior lateral and posterior median columns. 

The spinal cord is composed of white matter externally and of gray 
matter within. The latter presents on section the appearance of two 
crescents, the horns looking outward, united across the median line by 
the gray conunissure, which is placed nearer to the apices of the anterior 
than to those of the posterior comua. The posterior comua are long 
and narrower than the anterior, and extend almost to the surface of the 
cord at the posterolateral fissure, where they give off the posterior nerve- 
roots. The anterior are blunt and do not reach the surface ; thus the 
anterior roots pierce the white matter and emerge at the anterolateral 
fissure. The gray commissure is separated from the anterior median 
fissure by the anterior white commissure, but the posterior median fissure 
quite reaches it. 

Throughout the whole length of the cord in the gray matter runs a 
small central canal which opens above into the fourth ventricle and 
enlarges below, at its termination. It is lined by cylindrical epithelium. 

The white matter is composed of medullated nerve-fibres of varying 
calibre, held together by a delicate reticular connective tissue, the neurog- 
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lia^ containing numerous neuroglia-cells. This neuroglia sends in septa, 
along with which pass processes of pia mater, thus subdividing the 
columns into smaller tracts. 

On each side the anterolateral columns are divided into a portion next 
to the anterior median fissure, the direct pyramidal tracts continuous 
with the non-decussating fibres of the pyramid of the medulla. The re- 
mainder of this column is made up of three large and three small tracts. 
The three large ones are ; (1) the crossed pyramidal tra^ct, forming above 
the decussating portion of the pyramid of the medulla oblongata ; (2) 
the direct cerebeUar tract, passmg above into the restiform body; (3) 
the anterolateral ground-bundle, which is continued into the formatio 
reticularis of the medulla. The three small ones are : (1) the antero- 
lateral descending cerebeUar tract; (2) the anterolateral ascending cere- 
bellar tract; (3) the tract of Lissauer. 

The posterior column is marked off into (1) the column of GoU, or 
posterior median column, and (2) Burdaxih^s column, or the postero- 
lateral column. The first becomes the fasciculus gracilis; the second 
enters the medulla under its own name or as the funiculus cuneatus. 

The posterior comil is constricted at its base {cermx comu), and then 
expands (caput comu) before narrowing to its extremity {apex comu). 
Around the latter the neuroglia forms the substantia gelatinosa. 

The gray matter of the cord consists of nerve-fibres, nerve-cells, and 
connective tissue (neuroQlia), The nerve-cells are for the most part 
arranged in columns. Of these columns, one, at the inner side of the 
cervix comu, is called the posterior vesicular column of Lockhart Clarke ; 
a second, at the concavity of the gray matter, the tractus intermedio- 
lateralis ; and a third is found along the anterior part of the anterior 



THE BBAIN (ENGEFHALON). 

The encephalon or brain is that part of the cerebrospinal axis which 
is contained m the cranium. It is composed of the cerebrum, cerebellum, 
pons Varolii, and medulla oblongata. 

The membranes of the brain are the dura mater, the pia mater, 
and arachnoid. 

The dura mater is similar in structure to the dura of the cord, but 
differs from it in being closely attached to the cranial bones, forming, in 
fact, their inner periosteum. It is continuous with that of the cord at 
the foramen magnum, and with the external periosteum of the cranial 
bones by means of its prolongations into the many foramina. It sends in 
various processes to support and separate the different parts of the brain, 
and its layers separate to form the cranial sinuses. In the vicinity of the 
superior longitudinal sinus are to be found, on its outer surface, several 
glandulae Pacchionii. They may also be seen on its inner surface and 
within the sinus, as well as on the pia mater. 

The processes include the fjjces cerebri et cerebelli and the tentorium 
cerebelli. 
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The falx cerebri separates the cerebral hemispheres. In front it is 
narrow, becoming broader behind. Its upper convex margin is attached 
to the vault of the cranium from the crista galli in front to the internal 
occipital protuberance behind. Its lower margin is free and concave an- 
teriorly, while it is attached posteriorly to the upper surface of the ten- 
torium. Above it forms the superior, below the inferior longitudinal 
sinus and part of the straight sinus. 

The fcUx cerebelU is triangular, and separates, inferiorly, the lateral 
cerebellar lobes. It is attached above to the middle of the posterior 
border of the tentorium, behind to the internal occipital cms, below the 
torcular Herophili, and to the foramen magnum, where it often divides 
into two parts, which are attached to its margins. 

The tentorium covers the upper surface of the cerebellum. Its i)oste- 
rior border, where it is attached to the transverse ridges of the occipital 
bone, encloses the lateral sinuses ; along the superior border of the 
petrous portion it forms the superior petrosal sinus, and at the junction 
of its upper surface with the falx cerebri is the straight sinus. Besides 
these points, it is attached to the anterior and posterior clinoid processes. 
Its anterior concave edge is marked by an oval opening for the crura 
cerebri. 

The arachnoid is a similar membrane to that of the cord, and is 
separated, as in the cord, by the subarachnoid fluid from the pia. It 
does not dip into the sulci. In front it leaves a space between it and the 
pia mater — ^viz., along the pons and interpeduncular region, the anterior 
subarachnoidean space ; and behind, between the medulla and the cere- 
bellum, is a secona interval called the posterior subarachnoidean space. 
Both are connected with the ventricles of the brain by the foramen of 
Magendie in the pia mater covering the fourth ventricle. 

The subarachnoid fluid is a clear alkaline fluid containing 1.5 per cent, 
of solids, animal and mineral. 

The pia mater is a very vascular delicate membrane which dips into 
the sulci and forms the various choroid plexuses and also the velum of 
the third ventricle. The vessels of the brain run in the pia mater before 
entering the brain. 

The Medulla Oblongata. 

The medulla oblonrata is a pyramidal body, 1 inch long, i inch wide, 
and i inch thick. Its larger extremity is continuous with the pons ; its 
smaller extremity, directed downward and backward, blends with the 
spinal cord. The anterior surface lies on the basilar grooove of the 
occipital bone, and the posterior in the vallecula, between the cerebellar 
hemispheres. 

In front and behind it is marked by the continuation of the anterior 
and posterior median fissures of the cord, the former, with its process of 
pia mater, ending in a cnl-de-sac just below the pons, the foramen caecum. 
The posterior expands into the fourth ventricle. 

Each lateral half of the medulla is divided into *' columns.'" 
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The columns of the mednlla are : 1. The m/ramid. This contains 
internally the fibres of the crossed pyramidal tract from the lateral 
column of the opi>osite side of the cord ; externally the pyramid contains 
the direct pyramidal tract from the anterior column ot the cord of its 
own side. 

2. The lateral tract is the apparent continuation of the anterolateral 
ground-bundle and anterolateral ascending and descending cerebellar 
tracts of the cord. It is very short, and lies immediately under the — 

3. Olivary body. This is an oval mass of white matter enclosing the 
corpus dentatum, a gray nucleus which is hollowed out within and open 
at its upper part, admitting white fibres. Above and in front a groove 
separates it from the pons and pyramid. Crossing it are arched fibres 
which join the restiform body. 

4. The restifomi body is apparently continuous with the posterior 
columns of the cord, and diverges above from its feUow to form the lateral 
walls of the lower part of the fourth ventricle. It passes to the cere- 
bellum, together with the direct cerebellar tract of the cord. 

Immediately below the restiform body from without inward are : 5, 
WiQ funiculus of Rolando ; 6, the fiiniculvs aineatus ; and 7, the funicu- 
lus gracilis or the column of GoU continued up. Its enlarged extremity, 
the processus clavatus, lies just under the restiform body. The angle 
of divergence from its fellow of the opposite side is called the calamus 
scriptorius. 

Numerous white fibres run in the median line, forming the so-called 
septum of the medulla. Some of these fibres emerge from the anterior 
median fissure and cross the olivary body as the arciform fibres, which 
join the restiform body. Most of the remaining white fibres are the 
continuation upward of the anterolateral ground-bundle. (See Columns 
of the Cord. ) The crescentic arrangement of the gray matter which 
obtains in the cord is lost in the medulla. The caput comus enlarges and 
appears close to the surface as the funiculus of Rolando, which swells 
above into the tubercle of Rolando. The gray matter of the base of the 
posterior comu forms the nucleus gracilis in the ftiniculus gracilis and the 
nucleus cuneatus in the ftiniculus cuneatus. A part of the base of the 
anterior comu forms the eminence of the ftiniculus teres, in which is the 
hypoglossal nucleus, while that part of the comu which is lefti is known 
as the formatio reticularis. 

The Pons Varolii (Tnber Annulare). 

This portion serves to connect its various divisions. Situated between 
the cereoellar hemispheres, it forms on each side the middle peduncles 
of the cerebellum. Its dorsal surface forms the upper part of the floor 
of the fourth ventricle. The ventral surface rests on the sphenoid and 
basilar groove of the occipital bone, and lodges the basilar artery in a 
median furrow, its branches running in smaller lateral depressions. The 
pons is arched above, below, and ventrally. 

The pons is made up of nerve-fibres and gray. fl||J^C(5^^f (J"-^ 
17— Anat ^'^"^^ ^ ^ 
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two sets of fibres, transverse and longitudinal^ and each set has superfi- 
cial and deep fibres. These four layers alternate with each other from 
below as fofiows: 1, superficial transverse fibres; 2, superficial longitu- 
dinal fibres ; 3, deep transverse fibres ; 4, deep longitudinal fibres. The 
first and third layers are prolonged into the middle peduncles of the 
cerebellum. The second layer is the prolongation upward of the fibres 
of the pyramids of the meduUa. The fourth layer (unmediately below 
the floor of the fourth ventricle) is the upward prolongation of the fibres 
in the * ' deep structure ' ' of the medulla. (See above. ) 

The gray matter occurs chiefly as : 1, small points (nuclei pontis) scat- 
tered among the fibres ; 2, the superior olivary nucleus, situated behind 
the third layer of white fibres [trapezium). 

The Gerebnim. 

The cerebrum is the largest part of the brain, and is composed of two 
symmetrical halves, the hemispneres. separated by the great longitudinal 
fissure. As a whole it is flattened below, convex above, broader behind 
than in front, and presents over its entire surface convoluted eminences, 
the gyri or convolutions, separated by depressions, the sulci and fissures. 
The two hemispheres are connected by a great transverse white commis- 
sure, the corpus callosum. 

The outer surface, including the gyri, is composed of gray matter, the 
cortical substance, while the interior is of white matter. The cortical 
layer is composed of alternate strata of white and gray matter. 

The sulci vary from } to 1 inch in depth. Several well-marked sulci 
divide the surface into five lobes. They are the interlobar sulci or fissures, 
and include the fissure of Sylvius, fissure of Kolando, and the parieto- 
occipital fissure. 

Thejissure of Sylvius runs outward from the anterior perforated space, 
and passes outward to the external surface of the hemisphere, and gives 
off" a short anterior limb, an ascending limb, which runs upward and 
forward for about an inch, and a horizontal limb, which runs back be- 
tween the parietal and temporal lobes, terminating in the parietal. 

The fissure of Rolando (central sulcus), from its commencement (} 
inch behind the mid-point between the glabella and external occipital 
protuberance), runs downward and forward, to end a little behind and 
above the bifurcation of the Sylvian fissure. 

The parietooccipital fissure commences at a point midway between the 
posterior extremity of the brain and the fissure of Rolando, and runs 
downward and forward on the mesial surface of the hemispnere nearly 
as far as the corpus callosum, and runs similarly also for nearly an inch 
on the convex surface. The first part is well marked, and is called the 
internal, the second the external, parietooccipital fissure. 

The frontal lobe lies in front of the fissure of Rolando, and above 
and in front of the ascending limb of the Sylvian fissure. It rests on the 
orbital plate below. 

The precentral fissure runs parallel with the lower part ofthe fissure 
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of Rolando, marking off the ascending frontal convolution^ and the part 
in front of it is divided by the superior and inferior frontal sulci, both 
running anteroposteriorly, into the superior or first, middle or second, 
and interior or third frontal convolutions. The last is also called Broca's 
convolution. The under surface of the frontal lobe is grooved for the 
olfactory tract, a sulcus also separating the lower part of the first frontal 
convolution internally from the contmuation of the second and third 
extemallv, the latter two being also separated by a sulcus. These gyri 
are callea respectively the internal, middle, and posterior orbital convo- 
lutions. 

The parietal lobe is bounded in front by the fissure of Rolando, be- 
low and behind by the parietooccipital, and below by the posterior por- 
tion of the horizontal part of the Sylvian fissure, which separates it from 
the temporal lobe. 

The mtraparietal fissure^ which runs up, at first parallel to the fissure 
of Rolando, then turns backward and downward, separating the superior 
and inferior parietal lobes, and the latter from the occipital lobe. It 
marks off between it and the fissure of Rolando the ascending parietal 
convolution. The posterior end is frequently broken up into paroccipital 
fissures and two exoccipiud fissures, the superior and inferior, xhe 
fsuperior parietal convolution or lobule is continuous in front with the 
ascending parietal, and the inferior parietal lobule is subdivided into the 
supramarginal gurus and the angular gyrus behind. The former is 
continuous with the superior temporal, and the latter with the middle 
teinpoiul gyrus. 

The occipital lobe is separated in front from the parietal by the 
parietooccipital fissure, and by the posterior extremity of tne intraparietal 
fissure. It is bounded below by tne horizontal portion of the calcarine 
fissure, and on the mesial aspect of the hemisphere is included between 
the calcarine and the parietooccipital fissures — i. e. , the cuneus. 

The temporal lobe is bounded above and in front by the beginninff 
of the fissure of Sylvius and its horizontal limb ; is continuous Ibehind 
and above with the parietal lobe. It lies in the middle fossa of the skull. 
There are four temporal sulci, giving five temporal gyri. The sulci are 
named, the first or parallel fissure^ the second and third smd the fourth 
or collateral fissure. The gyri are named super-, medio-, and subtem- 
poral, the subcollateral, and subcalcarine. 

The central lobe (island of Beil or insula) is triangular, and con- 
sists of five or six convolutions, the gyri operti. It lies in the fissure of 
Sylvius and beneath the inferior extremities of the ascending frontal 
and ascending parietal convolutions, which, ioined by the inferior frontal, 
form the operculum. In front and externally a deep sulcus separates it 
from the orbital and frontal convolutions. 

On the mesial and tentorial surfaces of the hemisphere are 
found : 

The calcarine fissure commences at the back of the hemisphere by 
two branches, and as it runs forward is joined by the internal parieto- 
occipital fissure, ending near the back part of the gyrus fomicatus. It 
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forms the calcar avis or hippocampus minor in the posterior horn of the 
lateral ventricle. 

The callosoma/rginal fissure runs from under the front of the corpus 
callosum, between the gyrus fornicatus and the upper margin of the 
hemisphere, then ascends to end behind the upper part of the fissure of 
Rolando. 

The hippocampal or dentate fissv/re runs from within the back part of 
the gyrus fornicatus to the hook of the uncinate gyrus. It forms by its 
proiection into the ventricle the hippocampus major. 

The internal parietooccipital fissure runs downward and forward to 
join the calcarine fissure. 

The collateral fissure forms the eminentia coUateralis. 

The cuneate or occipital lobule Ues between the parietooccipital and 
calcarine fissures. 

The precuneus {quadrate lobule) lies between the parietooccipital and 
the termination of the callosomarginal fissure. 

The maroinal convolution is the inner aspect of the first frontal, and 
runs along the margin of the longitudinal fissure from the anterior per- 
forated space to the callosomarginal fissure. 

The gyrus fornicatus runs from the anterior perforated space around 
the genu of the corpus callosimi, then back along its upper surface, 
around the posterior extremity, and lastly, as the gyrus hippocampi, runs 
forward to the end in the uncinate gyrus. It is bounded above by the 
callosomarginal fissure. 

The uncinate gyrus is the terminal part of the preceding. It extends 
to the fissure of Sylvius. In front it bends back m the form of a hook, 
the uncus. It is the principal gyrus of the limbic lobe. 

The Base of the Brain. 

On the under surface of the encephalon are found the base of the 
frontal, resting on the orbital plate of the frontal bone and the temporal 
lobe, of which there are a middle and a posterior portion ; the former 
lying in the middle fossa of the skull and the posterior lying on the 
upper surface of the tentorium cerebelli. 

IVom before backward the following parts come into view : longitu- 
dinal fissure, corpus callosum, lamina cinerea, olfactory bulb and tract, 
fissure of Sylvius, anterior perforated space, optic commissure, tuber 
cinereum, infdndibulum, pituitary body, corpora albicantia, posterior 
perforated space, crura cerebri, pons, medulla, and cerebellum. 

The great longitudinal fissure completely separates the right and left 
hemispheres, and at the bottom of it is the corpus callosum. 

The corpus callosum is placed nearer the front than the back of the 
hemispheres, being convex from before backward above, concave below ; 
the fibres run transversely, but along the middle line is a longitudinal 
raph^ with a white band on each side, the mesial longitudinal strice, and 
near the margin some lateral longitudinal striae. 

The lamina cinerea is a thin layer of gray matter lying between the 

o 



THE BRAIN. 261 

chiasma and the corpus callosum, and continuous with the gray matter of 
the anterior perforated space on each side. It forms part of the floor 
and anterior boundary of the third ventricle. 

The olfactory tract runs in a groove close to the great longitudinal 
fissure on the under surface of the frontal, and ends in an enlargement, 
the bulb, from which the olfactory nerves descend through the cribriform 
plate. Behind, the tract divides into two roots. The outer runs back 
along the margin of the anterior perforated space to the Sylvian fissure ; 
the inner to the longitudinal fissure. The triangular space between the 
two roots is occupied by gray matter forming part of the tvber olfactorvam^ 
which lies in a depression on the frontal lobe, and is composed internally 
of white matt-er. 

The fksuve of Sylvius lodges the middle cerebral artery. At its inner 
part is the fasciculus unciformis, connecting the frontal and temporal lobes. 

The anterior perforated space is a triangular depression at the inner 
side of the Sylvian fissure, of a grayish color, and is pierced by many 
small vessels passing to the corpus striatum, under which it lies. 

The optic commvisure or chiasma (see (^tic Nerve) is formed by the 
union of the two optic tracts. It lies below the lamina cinerea and in 
front of the tuber cinereum. 

Between the optic tracts and the crura cerebri is a diamond-shaped 
area, the inteipeduncular space. This space includes the tuber cinereum, 
infundibulum, pituitary body, corpora albicantia, and the posterior per- 
forated space. 

The tuber cinereum is an elevation of gray matter between the optic 
tracts and corpora albicantia, and forms part of the floor of the third 
ventricle. From its under surface the infundibulum runs down to the 
pituitary body. The former is hollow and of a conical form, its cavity 
communicating with the third ventricle. 

The pituitary body, or hypophysis cerebri, is a reddish-gray mass occu- 
pying the sella turcica. Its weight is from 4 to 10 grains. It consists of 
two lobes, the anterior and larger of which encloses the posterior. The 
former is of a yellowish-gray color ; the latter in foetal life contains an 
aperture which communicates with the infundibulum. 

The corpora albicantia are two bodies placed behind the tuber cine- 
reum. They are composed of white matter, are about the size of a pea, 
and contain each a gray nucleus which is connected with its fellow across 
the median line. Each is formed by the corresponding anterior pillar of 
the fornix. 

The posterior perforated ^ace forms part of the posterior portion of 
the floor of the third ventricle, and is pierced by small vessels for the 
optic thalami. It occupies the interval Tbetween the corpora albicantia, 
the pons, and the crura cerebri. 

The crura cerebri are broader in front than behind and less than 1 
inch in length. They run from the upper border of the pons to the 
hemispheres of the cerebrum, under the optic tracts, which cross them. 
The fourth nerve crosses the outer side, and the third issues from the 
inner side of each. ^ ^ 
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Each crus is composed of two parte separated by gray matter, the 
locus niger. The ventral part, or crusta, is a continuation of the pyram- 
idal JUrres from the medulla and pons, while the dorsal part, or tegmen- 
tum^ is the continuation of the deep longitudinal fibres of the pons. The 
crustds of the two sides are entirely separate, but the tegmenta are con- 
nected at the median Une. 

Homontal Sections of the Brain. 

Horizontal section of the hemispheres about J inch above the corpus 
callosum brings into view the white matter constituting the centrum ovale 
minus. This is dotted with the puncta vasculosa, due to the divided 
bloodvessels. A section at the level of the corpus callosum is called the 
centrum ovale wxigus of Vieussens. 

The anterior part of the corpus caUosum forms in front a bend, the 
genu, and this extends back along the base of the brain up to the lamina 
cinerea as the rostrum. Here it sends off the peduncles of the corpus 
callosum. Behind it forms a thick border, the splenium or pad. The 
under surface of the corpus callosum is connected oehind with the fornix 
and for the rest of ite extent with the septum lucidum. It forms the 
roof of the lateral ventricles. 

The Lateral Ventricles. 

The lateral ventricles are serous cavities, have a thin lining mem- 
brane covered by a layer of epithelium cells (ependyma) which secretes 
a serous fluid. They are contained one in each hemisphere, separated 
by the septum lucidum^ and each is divided into a body and three comua^ 
an antenor, posterior, and middle. The foramen of Monro connecte 
them with the third ventricle. 

The central cavity or body is roofed by the corpus callosum, and in 
the floor, from without inward, are found the caudate nucleus of the 
corpus striatum, taenia semicircularis, part of the optic thalamus, choroid 
plexus, and part of the fornix. 

The anterior comu projecte into the anterior lobe and runs outward 
round the nucleus caudatus. Above and in front of it is the corpus 
callosum. 

The posterior comu, or digital cavity, runs back into the posterior 
lobe, ite direction being backward, outward, and lastly inward. Its floor 
presente the eminence of the hippocampus minor or calcar avis. At the 
junction of the posterior and middle comua is the eminentia coUateralis 
or pes accessorius. 

The middle or descending cornva cun^es round the back of the optic 
thalamus, descending at first backward and outward. It then runs 
downward, forward, and lastly inward. In its floor are the hippocampus 
major and pes hippocampi, corpus fimbriatum, and choroid plexus ; the 
fascia dentata lies within the nippocampal or dentate fissure, and the 
transverse fissure runs along the inner side of the comu. ^ . 
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The corpus striatum is a mass of gray matter, and consists of an 
extraventricular portion imbedded in the hemisphere and called the len- 
ticular nucleus, and an intraventricular part in the body and anterior 
cornu, the nucleus caudatus. 

The caudate nucleus is pyriform, projecting into the body and anterior 
cornu by its broad end, and by its smaller end into the roof of the middle 
cornu nearly to its tip. 

The lenticular mideus is divided into three zones, visible on transverse 
vertical section. It is separated from the caudate nucleus by the internal 
capsule, and the external capsule separates it from the daustrum. This 
nucleus and the caudate are joined together in front, being continuous 
with the gray matter of the anterior perforated space. 

The dausti-um is a gray lamina marked externally by ridges and fur- 
rows corresponding to the gyri and sulci of the island of Reil 

The nucleus amygdalce is a small gray mass projecting into the apex 
of the middle cornu, and continuous with the cortical part of the apex 
of the temporal lobe. 

The tflBnia semicircularis lies in a ^ove between the caudate nu- 
cleus and the optic thalamus. In front it joins the anterior pillar of the 
fornix j behind it enters the nucleus amygdalas. Beneath it is the vena 
corpons striati. 

The choroid plexus is a very vascular fringe covered with epithelium 
continuous with that of the ependyma, and forms the border of the 
velum interpositum. It extends from the foramen of Monro, where it is 
continuous with the other, across the floor of the body of the ventricle 
and into the middle cornu. 

The corpus fimbriatum is the narrow band of white matter on the 
hippocampus major into which is prolonged the posterior pillar of the 
fornix. 

The hippocampus major is a curved white prominence in the floor 
of the micWle horn. Its lower part presents the appearance of a paw 
from its grooves and eminences, nence called the pes hippocampi. The 
hippocampus major is caused by the dentate fissure, and the gray matter 
contained in this fissure {dentate convolution) projects as a free margin — 
the fascia dentata. 

The eminentia collateralis (pes accessorius) is formed by the col- 
lateral fissure. 

The great transverse fissure of Bichat, separating the cerebrum 
and coretjellum, lies between the fornix and the splenium of the corpus 
callosum above and the corpora quadrigemina below ; laterally, it lies 
between the back part of the optic thalamus below and the corpus fim- 
briatum and fascia dentata above. It is really a cleft into the ventricle, 
produced by pulling out the pia forming the velum interpositum. 

The septum lucidum separates the lateral ventricles. It is composed 
of two layers, a small space containing fluid being left between them 
called the fifth ventricle. It is attached above to the corpus callosum, 
below to the anterior pillars of the fornix and the reflected portion of 
the corpus callosum. 
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The fornix is an arched longitudinal commissure of white matter 
below the corpus callosum, its lateral margins forming part of the floor of 
the body of the lateral ventricles. In front its two lateral halves are 
divergent, and form the anterior pillars ; behind they diverge into the 
Vno posterior pillars ; the central part is the body. The body is triangu- 
lar, attached above to the corpus callosum and septum lucidum ; below 
the velum interpositum separates it from the third ventricle and optic 
thalami. From under each side project the choroid plexuses. 

The anterior pillars descend through the gray matter on the sides of 
the third ventricle and form the anterior boundaries of the foramen of 
Monro. Then they emerge at the base of the brain to form the corpora 
albicantia, from which each pillar turns upward and ends in the corre- 
sponding ODtic thalamus. In their course each communicates with the 
peduncle oi the pineal gland and the taenia semicuxjularis. 

The posterior piUars are connected with the corpus callosum, then 
enter the descenaing cornua, and are partly prolonged into the upper 
surface of hippocampus major and partly into the corpus fimbriatum. 

The foramen of Monro is a foramen connecting each lateral ventricle 
with the anterior part of the third. In front it is bounded by the ante- 
rior pillar of the fornix; behind, by the anterior part of the optic 
thalamus ; above, by the anterior extremity of the body of the fornix. 

The velum interpositnm is a process of the pia mater which occupies 
the great transverse fissure, and hence separates the fornix from the 
third ventricle. In front it sends a process through the foramen of 
Monro to each lateral ventricle. From its under surface it supplies the 
two vascular processes which form the choroid plexuses of the third 
ventricle, and on each side the choroid plexuses oi the lateral ventricles 
are found. 

The optic thalami are two masses composed externally of white, 
internally of gray matter, and rest upon the tegmentum of the crura. 
The fibres of the crusta, forming the internal capsule^ separate the outer 
surface of each from the lenticular nucleus of the corpus striatum. The 
inner surface of each forms the lateral boundaries of the third ventricle ; 
its upper surface is grooved, and presents in front the projection of the 
anterior tubercle. Part of the under surface forms part of the roof of 
the descending comu ; the anterior extremity is the hmder boundary of 
the foramen of Monro. 

The Third Ventricle. 

This is the expanded interval into which the Sylvian aqueduct opens, 
and which lies between the optic thalami. The velum interpositum^ with 
the choroid plexuses, connected on each side with the peduncles of the 
pineal gland, forms its roof, together with the posterior commissure. Its 
floor presents the lamina cinerea, tuber cinereum, infundibulum, corpora 
albicantia, posterior perforated space, and tegmentum of crura. In 
front it is bounded by the anterior commissure and the lamina cinerea. 
Behind is the opening of the aqueduct of Sylvius. 
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In its cavity are three commissures: the anterior j in front of the ante- 
rior piUars of the fornix, piercing on each side the corpus striatum ; the 
middle or so% of gray matter, connecting the thalami; and the posterior^ 
also connecting the optic thalami behind, and lying in front of and beneath 
thepmeal gland. 

in front are the two openings, one on each side, of the foramen of 
Monro. 

Fig. 51. 







Base of the brain. (Gray.) 



The pineal gland (epiphysis cerebri) is a small reddish body placed 
between and upon the upper pair of corpora quadrigemina. It has two 
peduncles, which run along the junction of the inner and upper sur- 
faces of the optic thalami to join the anterior pillars of the fornix. Just 
before entering the pineal gland they are joined together, the connecting 
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band joining, in front, the posterior commissure. This gland is a collec- 
tion of follicles containing a clear, viscid matter and the brain sand 
(acervulus cerebri), a kind of phosphatic calculus. 

The corpora q^adrigemina are rounded masses of gray matter 
thinly covered with white, arranged as an upper and a lower pair. They 
lie above the Sylvian aqueduct and behind the posterior commissure, and 
upon the terminations of the superior peduncles of the cerebellum of 
each side. The anterior or upper pair are the larger. On each side 
they are connected with the tnalami and optic tracts by white bands, 
the brachia,^ anterior and posterior. 

The geniculate bodies lie against the under and back part of each 
thalamus, external to the corpora quadrigemina. They are named exter- 
nal and internal, and are separated by one of the roots of the optic tract. 

The Gerebellum. 

The cerebelluni is that part of the cerebrospinal axis which is con- 
tained in the inferior occipital fossae. Its weight is about one-eighth that 
of the cerebrum, being disproportionately large in the infant. It consists 
of gray matter externally, and of white internally. 

The upper surface presents a median elevation, the superior vermi- 
form process^ which connects the upper surface of the two hemispheres 
of the organ. In front and behind the hemispheres are separated by 
two notches, the mcisura cerebeUi anterior and posterior respectively. 

The superior vermiform process is divided into four lobes, the 
lingula^ the lobulvs centralis^ monticulus cerebeUi (divided into culmen 
and declive), and commissura simplex, or folium cacuminis. The first is 
on the valve of Vieussens, the second is in the anterior, the last in the 
posterior incisura, and the third is the most prominent part of the 
process. 

The under surfaces of the hemispheres are separated by the vallecula, 
in which is found the inferior vermiform process, on which from behind 
forward are found the following: commissura brevis ot tuber valvulae, 
pyramid, uvula, lying between the amygdalae and joined with them by 
the furrowed band and nodule, with the inferior medullary velum on 
each side. 

Each hemisphere presents numerous deep and curved fissures very 
close together. The largest, the great horizontal fissure^ runs from the 
point of emergence of the peduncles on each side, to end at the same 
point as its opposite fellow m the incisura posterior. Secondary fissures 

Eroceed from at in various directions. The great fissure divides each 
emisphere into an upper and a lower part, and the secondary fissures 
divide them into lobes. 

These lobes are the following : 

Upper surface, from before backward, are frenulum, ala, anterior and 
posterior crescentic lobules, and posterosuperior lobule. The interlobu- 
lar fissures are precentral and postcentral, preclival and postclival. 

Under surface, from before backward, the flocculus or pneumogastric 
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lobule ; tonsil or amygdala ; digastric or biventral lobe ; slender lobe 
(gracilis) ; and the inferior posterior or posteroinferior lobe. The inter- 
loDular fissures are post-nodular, pre- and post-pyramidal. 

The peduncles of the cerebellum connect the cerebellum with the 
other parts of the encephalon. They are the superior, middle, and infe- 
riorpeduncles of the cerebellum. 

Tne first run to and beneath the corpora quadrigemina, and form part 
of the roof of the fourth ventricle, the valve of Vieussens lying between 
the two ; the second are the prolongation of the transverse fibres of the 
pons ; and the third are simply the upper part of the restifbrm bodies. 
Thgy are all of white matter. 

The arbor vitae is the name given to the arrangement of the white 
matter of the cerebellum as seen on a median section. (See Fig. 52. ) 

The Fourth Ventricle. 

The fourth ventricle is placed between the meduUa and pons ventrally 
and the cerebellum dorsally. The floor is diamond-shaped, the lower 
triangle being bounded laterally by the clavce of the funiculi gradles, the 
cuneate fasciculi, and the restiform bodies; the upper, by the superior 
peduncles of the cerebellum. Selow, the ventricle is continuous with the 
central canal of the cord ; above, with the Sylvian aqueduct. Laterally 
it projectsL as the lateral recesses, behind the upper ends of the restiform 
bodies. The lower pointed part of the ventricle i^ called the calamus 
scriptorius. 

The roof of the lower triangle is formed by a layer of epithelium 
covering the under surface, of the pi a mater ; that of the upper triangle 
is formed by the valve of Vieussens^ together with the superior peduncles. 
The valve of Vieussens is streaked transversely by several lanainas of 
gray matter separated by grooves, forming the lingula, which is a part 
of the superior vermiform process of the cerebellum. 

TSie valve of Vieussens, or the superior medulla/ry velum^ is a white 
lamina between the superior peduncles of the cerebellum. Its upper 
part presents a ridge, the frenulum^ on each side of which is the fourth 
nerve, joined by a transverse band with the opposite nerve. 

The Floor of the Fourth Ventricle and Accessory Structures. 

^ The epithelium forming the roof of the lower triangle is continuous 
with that covering the floor, and is thickened by some white matter, 
which runs for some distance along the edge of the lateral boundary, 
from the lateral recess above, nearly to the calamus scriptorius below. 
This constitutes the taenia or ligiila. The epithelium is also thickened 
over the point of the calamus, and is here called the obex. The two 
choroid plexuses of the fourth ventricle depend from the roof, covered 
by epithelium. They send processes into the lateral recesses, around 
which part of the ligula is reflected, forming the cornucopia. The 
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floor, meduUary portion, presents several white lines, the strioe accmsticce, 
which run outward from the median line across the restiform body to the 

Fig. 52. 




Right half of the encephalic peduncle and cerebellum as seen from the inside 
of a median section : Pv, pons Varolii divided in the middle ; m, medulla oblongata ; 
c, central canal, divided longitudinally, with gray substance surrounding it ; F4, mid- 
dle of the fourth ventricle. In the cerebellum, av, stem of white substance in the 
centre of the middle lobe of the cerebellum, ramifying into the arbor vitse ; sv, supe- 
rior vermiform process or upper portion of the middle lobe ; sc, single folium (folium 
cacuminis), which passes across the posterosuperior lobes ; &, the tuber valvulae ; 
p, pyramid ; u, uvula ; n, nodule ; 1 to 2, laminae of the monticulus cerebelli ; be- 
tween F4 and 1 are seen the lingula and central lobe in section ; 3, posteroinferior 
lobe ; 4, lobulus gracilis ; 5, biventral lobe ; 6, amygdaloid lobe ; II, right optic nerve, 
behind it the optic commissure divided ; III, right third nerve ; VI, sixth nerve ; 
Vs, third ventricle ; Th, back part of the thalamus opticus ; H, section of the pitui- 
tary body ; p, pineal gland, below its stalk is the posterior commissure ; ca, anterior 
commissure divided, and behind it the divided anterior pillar of the fornix ; Ic, lam- 
ina cinerea ; i, inftindibulum (cavity) ; tc, tuber cinereum, behind it the corpus albi- 
cans ;/, mark of the anterior pillar of the fornix descending in the wall of tne third 
ventricle ; cm, commissura mollis ; sp, stria pinealis or peduncle of pineal gland ; 
Q, cori)ora quadrigemina ; as, aqueduct of Sylvius near the fourth ventricle ; cr, crus 
cerebri. (Allen Thompson, after Riechert.) 

auditory nerve. The floor presents also a mesial groove^ on each side of 
which, below the striae acousticae, toward which the apex is turned, is a 
small triangular depression, the inferior fovea. Its base sends off a 
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groove from each angle, the inner of which runs toward the point of the 
calamus scriptorius, marking off between it and the median groove the 
prominent lower portion of the fasciculus teres, triangular in shape with 
Its base toward the striae. The outer runs outward to the lateral boun- 
dary of the ventricle, and bounds a third triangular space with its base 
upward, ending near the striae in the acoustic tubercle. 

Between the two grooves just mentioned is a dark, somewhat triangu- 
lar spacCj the ala dnerea, its narrower part at the inferior fovea, its 
broader side downward, forming the eminentia cinerea. Ventrally, this 
space practically includes the nuclei of the ninth, tenth, and eleventh 
nerves. 

The upper part of the floor of the fourth ventricle presents, just above 
the inferior fovea on each side, a somewhat similar depression, the supe- 
rior fovea. Between it and the mesial groove is the upper part of the 
fasciculus teres, and running from it toward the aqueduct of Sylvius is a 
groove, the locus coeruleus. The color of the latter is due to a line of 
pigmented nerve-cells forming the substantia ferruginea. 

In the floor of the fourth ventricle are also found the nuclei from 
which arise the fifth nerve, the seventh, eighth, and sixth. That for the 
fifth (its motor portion) lies below the lateral angle, and its sensory por- 
tion, more extensive, lies external to the latter; that for the seventh, 
behind the superior olivary nucleus of the pons ; that for the sixth, in a 
column of multipolar cells in the fasciculus teres, above the striae acous- 
ticae ; and for the eighth the nuclei lie under the aeoustic tubercle and 
striae. The nuclei of the third and fourth nerves are in the floor of the 
aqueduct of Sylvius, and that of the twelfth is in the fasci'culus teres 
below the striae acousticae. 

THE PERIPHERAL NERVOUS SYSTEM. 

THE CRANIAL NERVES. 

The cranial nerves consist of twelve pairs, as follows : 
First pair, Olfactory; Seventh pair. Facial, portio duraj 

Second pair. Optic ; Eighth pair. Auditory, portio mollis ; 

Third pair, Motor ocuH ; Ninth pair. Glossopharyngeal ; 

Fourth pair, Pathetic ; Tenth pair, Pneumogastric ; 

Fifth pair. Trifacial ; Eleventh pair, Spinal accessory ; 

Sixth pair, Abducens ; Twelfth pair, Hypoglossal. 

These nerves have each a superficial and a deep origin. The former 
corresponds to its point of attachment at the surface of the brain ; the 
latter to certain nuclei or collections of nerve-cells in the floor of the 
fourth ventricle and Sylvian aqueduct. 

The Olfactory Nerves. 

The olfactory nerves, twenty on each side, descend from the under 
surface of the olfactory bulb through the cribriform plate to the nose. 
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Internally they groove the vertical plate of the ethmoid ; externally, the 
inner surface of the lateral mass. They are all non-medullated nerves. 



Fig. 53. 







Motor root. 
SenSfiry root. 

Nerves of the orbit. Seen from above. (Gray.) 



Meciirrenf ^Ziinient 
to diiiTfi rttfitef. 



The Optic Nerves. 

The optic nerves of the two sides meet and partially decussate at the 
commissure or chiasms, back of which they enter the brain as the optic 
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trdcts. Each tract arises firom the optic thalamus, corpora geniculata, 
and the superior corpus quadrigeminum as a flat band. This flattened 
band then crosses the cms cerebri, and, becoming rounded in form, is 
adherent to the tuber cinereum and lamina cinerea. 

The com7ni8sure lies on the olivary eminence of the sphenoid bone, 
and in it most of the fibres decussate. The outer, however, are prolonged 
into the nerve of the same side. From the commissure each optic nerve 
runs through the foramen opticum, ensheathed by the dura mater and 
arachnoid, and pierces the eyeball just inside its centre, and, after run- 
ning through the sclerotic and choroid, expands to form the retina. 

The Motor Oculi. 

The motor ocuh arises superficially from the eras anterior to the pons, 
its deep origin being a gray nucleus in the floor of the aqueduct of Syl- 
vius. It runs to the outer side of the posterior clinoid process, enters 
the cavernous sinus, runs above the other nerves in its outer wall, and 
divides into two branches, which enter the orbit between the two heads 
of the external rectus. It is I'oined in the sinus by sympathetic filaments. 
The superior branch crosses the optic nerve to supply the superior rectus 
and levator palpebrae. The inferior divides into three parts — one for the 
inferior oblique, one to the inner, and one to the lower rectus. The first 
supplies the motor root of the lenticular ganglion. 

The Pathetic. 

The natihetic nerve has an apparent origin from the upper side of the 
valve 01 Vieussens, and a deep from the floor of the aqueduct of Sylvius. 
The two nerves communicate by a transverse band on the valve of Vieus- 
sens. The nerve pierces the dura after crossing over the crus, enters the 
cavernous sinus, in whose outer wall it lies between the ophthalmic and 
third nerves, then crosses the latter to enter the orbit through the 
sphenoidal fissure above the external rectus, and enters the superior 
oblique after crossing over the levator palpebrae. It receives sjmpathetic 
filaments in the sinus, and sends a recurrent branch into the tentorium. 

The Fifth Nerve. 

The fifth or trifacial is the largest of all the cranial nerves, and arises 
by two roots, a motor and a sensory. The former is small, and the latter 
has the Gasserian ganglion upon it. Both arise from the side of the 

gons superficially, the smaller root above the larger, some transverse 
bres of the pons separating the two. This nerve confers both motion 
and sensation. At the apex of the petrous portion of the temi)oral the 
large root forms the Gasserian ganglion; the smaller does not join in the 
ganglion, but runs below it to join, just below the foramen ovale, the 
lowest trank proceeding from the ganglion. ^ j 
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The Oasserian ganglion lies in a hollow near the apex of the petrous 
portion of the temporal, the lar^e superficial petrosal nerve, and the 
motor root lying below it It receives branches from the carotid plexus. 



Fig. 54. 



Motor I'oo^, 




A wiculo-temportil 



Distribution of the second and third divisions of the fifth nerve and submaxillary 
ganglion. (Gray.) 



Small twigs pass to the dura mater. This ganglion sends off three large 
branches — viz., the ophthalmic, superior maxillary, and inferior maxil- 
lary. 

The first two confer sensation, the third, motion and sensation. 
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The ophthalmic nerve or first division of the fifth nerve is sensory, 
and the smallest branch of the ganglion. It is flattened, about 1 inch 
lonff, and runs in the outer wall of the cavernous sinus, being the lowest 
of the nerves. It receives ^^ame/i/s from the cavernous plexus^ and gives 
oii filaments to the Hard and sixths and sometimes to the faurth nerve, 
Bx\i2i, recurrent branch running in the tentorium with the fourth. Finally 
it divides into the frontal, lachrymal, and nasal nerves, which pass through 
the sphenoidal fissure into the orbit. 

The lachrymal, the smallest, runs with the lachrymal artery above 
the external rectus muscle to the gland, which it supphes, as weU as the 

Fig. 56. 



Inttvnal carotid artery 
and carotid plexus, \ 




Nerves of the orbit and ophthalmic ganglion. Side view. (Gray.) 

coiyunctiva, communicating with the superior maxillary nerve. It then 
pierces the palpebral ligament to end in the upper lid, joining branches 
of the facial. 

The frontal, the largest branch, enters the orbit through the widest 
part of the sphenoidal fissure, just below the periosteum, and divides 
about tlie middle of the orbit into the supratrochlear and supraorbital 
nerves. The former runs in over the pulley of the superior oblique, and 
leaves the orbit between it and the supraorbital foramen. It then ascends 
beneath the muscles and ends in the skin of the forehead. It communi- 
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cates in the orbit with the infratrochlear nerve. The frontal nerve con- 
tinues as the supraorbital, which passes through the supraorbital foramen, 
supplies the upper lid, and divides into an inner and an outer branch. 
These ascend on the forehead and supply the pericranium and skin, the 
outer reaching nearly to the lambdoid suture. 

The nasal enters the orbit between the two divisions of the third 
nerve, and between the heads of the external rectus, and then crosses 
over the optic nerve and runs to the anterior ethmoidal foramen. In the 
orbit it gives off a branch to the ophthalmic ganglion^ several long ciliary 
to the eyeball, and an infratrochlear branch. It then reenters the 
cranial cavity through the anterior ethmoidal canal. In the cranium it 
runs in a groove on the cribriform plate, and through a slit on the side 
of the crista galli into the nose, where it gives off an external and an 
internal branch. The latter supplies the mucous membrane of the sep- 
tum, and the external the outer wall of the nasal fossa. The nerve then 
runs in the groove on the nasal bone to end as the anterior branch in the 
integument of the tip of the nose, joining facial branches. 

The ophthalmic ganglion is found at the back of the orbit, between 
the optic nerve and the external rectus. It has three roots — viz., the 
long or sensory^ from the nasal branch of the ophthalmic ; a short or 
nwtor, from the branch of the third to the inferior oblique ; and the 
sympathetic root, from the cavernous plexus. 

Branches : Six or eight short ciliary^ which run with the ciliary arteries 
above and below the optic nen^e, and are joined by the long ciliary from 
the nasal. They pierce the sclerotic to supply the ciliary muscle and 
iris. 

The second division of the fifth nerve (superior maxillary) is sen- 
sory, and enters the foramen rotundum, crosses the sphenomaxillary 
fossa, and, as the infraorbital, traverses the canal, emerges from the 
foramen to end on the face in palpebral, nasal, and labial branches : the 
first set, to lower lid ; the second, to side of nose ; and the third, to upper 
lip. These branches join with the facial to form the infraorbital plexus. 
Tne superior maxillary nerve also gives off tuoo branches to Meckel's 
ganglion, an orbital and alveolar branch, and a recurrent branch to the 
aura mater. 

The orbital or temporomalar branch enters the orbit by the spheno- 
maxillary fissure, and divides into two branches, which pierce the malar 
bone. The malar branch supplies the skin of the cheek, and joins the 
facial. The temporal branch, after piercing the malar bone, enters the 
temporal fossa, and ends in the skin over the forepart of the temporal 
region, joining the facial and auriculotemporal nerves. 

The alveolar or superior dental nerves are three. The posterior 
divides into two, which run on the zygomatic surface of the superior 
maxilla, supplying the gum and the mucous membrane of the cheet, and 
enter the posterior dental canals to the molar teeth. The middle runs to 
the bicuspids along a canal in the antrum. The anterior descends in its 
canal, and gives a nasal branch to the pituitary membrane, and dental 
branches to the canine and incisor teeth. 
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Meckers gai^lion is also called the sphenopalatme, and lies in the 
sphenomaxillary fossa, close to the sphenopalatine foramen and below 
the superior maxillary nerve. Its motor root comes from the facial (see 
Vidian nerve), its sensory root from the two ganglionic branches of the 
superior maxillary nerve, and the sympathetic root from the carotid 
plexus. Its branches are as follows : 

Ascending : Several through the sphenomaxillary fissure to the orbit. 
They may supply the periosteum. 

Descending : The small or posterior runs with a small artery in the 
lesser palatine canal. It supplies the levator palati and azygos uvulae. 

The large or anterior runs in the posterior palatine canal, thence in 
branches to the incisor teeth along grooves in tne hard palate, and one 
joins the nasopalatine nerve. It gives off inferior nasal branches, through 
canals in the palate bone, to supply the spongy bones. 

The external, to the outer part of the soft palate, through the external 
palatine canal. 

The internal branches include the nasopalatine and the upper nasal 
nerves. The latter run through the sphenopalatine foramen to the spongy 
bones and septum. The na,sopalatine nerve proceeds with the above, 
and then descends on the septum nasi, beneath the pituitary membrane, 
and through the mesial divisions of the anterior palatine canal, called 
the foramina of Scarpa, the left anterior to the right. They supply the 
mucous membrane behind the incisor teeth. 

The posterior branches are the Vidian eLtid pharyngeal nerves. The 
Vidian passes back through the Vidian canal, and divides in the foramen 
lacerum medium into the great superficial petrosal and the great deep 
petrosal. The former passes through the foramen lacerum medium, 
runs in a groove on the anterior surface of the petrous portion of the 
temporal, enters the hiatus Fallopii, communicates with Jacobson's nerve, 
enters the aqueductus Fallopii, and joins the geniculate ganglion of the 
seventh nerve. The deep runs backward and joins the sympathetic in 
the carotid canal. 

The pharyngeal nerve passes through the pterygopalatine canal to the 
mucous membrane of the pharynx. 

The inferior maxillary nerve (third division of the fifth) is the 
largest branch, and arises by two roots — a large sensory root from the 
Gasserian ganglion and the motor root of the fifth. This nerve divides 
into two trunks, anterior and posterior. The anterior gives off the masse- 
teric, the buccal, the deep temporal, and the two pterygoid nerves. 

The masseteric runs above the external pterygoid, crosses the sigmoid 
notch to masseter, supplying also filaments to the jaw. 

The deep temporal are three, the posterior, middle, and anterior. 

The bnccal is a sensory nerve, and runs along the inner surface of 
the coronoid process to divide, on the buccinator, into branches to the 
muscles and skin joining the facial, and extending as far as the angle of 
the mouth. 

The pterygoid, internal and external, supply those muscles respec- 
tively. ^ T 
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The posterior trunk of the inferior maxillary is mostly sensory. It 
divides mto the auriculotemporal, gustatory, and inferior dental. 

The auriculotemporal runs beneath the external pterygoid, the 
middle meningeal artery passing up between its two roots of origin to 
the inner side of the neck on the lower jaw. It then passes up under 
the parotid §land, and along with the temporal artery over the zygoma, 
and divides mto temporal branches to the skin of the temporal region, 
joining the facial. This nerve communicates at its origin with the otic 
ganglion, and gives off the following branches : 

Auricular^ the inferior to the external meatus, the superior to the 
tragus and pinna. 

Articular, one or two to the articulation of the jaw ; several to the 
parotid^ and the branches to the external auditory meatus send a filament 
to the membrana tympani. 

The inferior dental nerve runs along with the artery, enters that 
canal, supplies the teeth, and at the mental foramen divides into an 
incisor and a mental branch. The former supplies the canines and inci- 
sors, the latter the skin of the chin and lower lip. The nerve is at first 
under the external pterygoid ; later, between the ramus of the jaw and 
the internal lateral ligament. Its branches are the mylohyoid and dentals. 
The mylohyoid runs in the groove to supply the mylohyoid and anterior 
belly of the digastric muscles. The dentals supply the molars and bicus- 
pids, interlacing to form a fine plexus, the inferior dental. 

The gnistatory or lineual nerve lies at first beneath the external 
pterygoid, internal to the dental nerve. Here a branch from the dental 
may cross the internal maxillary to join it. The chorda tympani also 
joins it. The nerve now runs along the inner side of the ramus of the 
jaw, and crosses the upper constrictor to the side of the tongue above 
the deep part of the submaxillary gland ; lastly, it runs below Wharton's 
duct, and superficially along the side of the tongue to its apex. It com- 
municates with the facial through the chorda tjTnpani, the submaxillary 
ganglion, inferior dental, and hypoglossal. It supplies the mucous 
membrane of the mouth and tongue (anterior two-tnirds), the gums, 
sublingual gland, and the filiform and fungiform papillae. 

The submaxillary ganglion is placed above the deep part of the 
gland, and receives filaments from the gustatory and from the inferior 
maxillary nerve through the chorda tympani ; also filaments from the 
sympathetic plexus around the facial artery. 

Branches: Five or six to gland, Wharton's duct, and the mucous 
membrane of the mouth. 

The otic ganglion is of a reddish color, oval and flattened in form, 
and i inch in diameter. It lies on the inferior maxillary nerve (deep 
surfaxje) below the foramen ovale, and behind it is the middle meningeal 
artery. It communicates with the inferior maxillary through its internal 
pterygoid branch, with the small superficial petrosal nerve, and with the 
plexus on the middle meningeal artery. 

Branches: One to the tensor tympani, to tensor palati, to chorda 
tympani ; and to the auriculotemporal nerve two. ^ , 

Jigitized by VjOOQIC 



THE CRANIAL NERVES. 277 

The Sixth Nerve. 

The sixth or abducens has an apparent origin in the groove between 
the pons and medulla, and a deep origin from the fasciculus teres. It 
runs to the lower and outer part of the dorsum seUae, and traverses the 
floor of the cavernous sinus external to the carotid artery, and, receiving 
branches from the cavernous and carotid plexuses, enters the orbit by 

Fig. 56. 
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Relations of structures passing through the sphenoidal fissure. (Gray.) 

the sphenoidal fissure bet-ween the two heads of the external rectus ; it 
receives a branch from the ophthalmic nerve, and supplies the above- 
named muscles. 

The Cavernous Sinus. 

In the cavernous sinus the third, fourth, and the ophthalmic branch 
of the fifth lie in the outer wall, in numerical order irom above down- 
ward and from within outward, with the sixth nerve, on the floor and 
external to the carotid artery. 

The Sphenoidal Fissure. 

In the sphenoidal fissure the fourth, with the frontal and lachrymal 
divisions oi the ophthalmic, lie in this order from within outward and 
just below the periosteum. All the rest enter between the heads of the 
external rectus in this order from above downward : the upper division 
of the third ; nasal branch of the fifth ; lower division of the third ; and 
the sixth. The ophthalmic vein is below them all. ^ t 
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The Seventh Nerve. 

The seventh or facial has a superficial origin from the depression 
between the olivary and restiform bodies, and a deep from the fjisciculus 
teres. Between it and the eighth is the pars mtermedia, which joins 
the facial in the auditory canal. The nerve runs outward to the internal 
meatus, where it runs in a groove on the auditory nerve, enters the aque- 
ductus Fallopii, and emerges at the stylomastoid foramen. It presents 
within the aqueduct, near the hiatus Fallopii, a reddish enlargement, the 
geniculate ganglion. Outside the cranium it runs forward in the parotid 
gland, and divides behind the ramus into the cervicofoicial and temporo- 
Jacial divisions. In the parotid and vicinity the radiating branches form 
the pes anserinus. 

Communicating branches: In the internal auditory meatus, one or 
two, communicating with auditory nerve. 

In the aqueduct it communicates with MeckeFs ganghon by means of 
the large superficial petrosal; with the otic ganglion by a small branch 
to the smaU superficial petrosal; with the sympathetic, on the middle 
meningeal, by the external petrosal; and witn the pneumogastric (auric- 
ular branch). 

Outside the cranium : it sends branches to the glossopharyngeal, carotid 
plexus, auricularis magnus, auriculotemporal, and facial nerves. 

Branches of distnhutiou : In the sujueduct : a tymjKinic branch to 
the stapedius, and the chorda tympani. The latter arises close to the 
stylomastoid foramen, ascends in a small canal to the posterior wall of 
tympanum, and then passes over the upper part of the membrane be- 
tween the handle of the malleus and the incus, finally emerging through 
the canal of Huguier ; it then descends on the inner side oi the internal 
lateral ligament of the jaw, and joins the gustatory nerve, through which 
its fibres reach the submaxillary ganglion and lin^ualis muscle. It 
receives a branch from the otic ganglion before joining the lingual. 

Outside the cranium : The posterior auricular ascends between the ear 
and the mastoid, receives a branch from the vagus, one frona the auricu- 
laris magnus, and one from the occipitalis minor, and divides into an 
auricular branch to the back of the auricle and retrahens, and an occip- 
ital branch to the occipitofrontalis. 

The digastric branches, to the posterior belly of the digastric, one join- 
ing the glossopharyngeal nerve ; and a stylohyoid branch to the muscle, 
joining the carotid plexus. 

The temp(yrofacial division crosses the external carotid artery and the 
temporomaxillary vein in the upper part of the parotid, receives filaments 
from the auriculotemporal nerve, ana divides into three sets of branches — 
viz. , temporal, malar, and infraorbital. 

The temporal branches supply the attolens and attrahens, occipito- 
frontalis, orbicularis, and corrugator supercilii. They communicate with 
the auriculotemporal, temporal branch of superior maxilla, and supra- 
orbital nerves. 

The malar branches run to the outer angle of the orbit, supply the 
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The nerves of the scalp, face, and side of the neck. (Gray.) 

Digitized by VjOOQ IC 



280 NEUROLOGY. 

orbicularis and corrugator, joining the lachrimial and supraorbital, and 
some, to lower lid, join with the superior maxillary nerve (palpebral 
branches). 

The wfraorhital group, to the space between the orbit and mouth. 
They supply the buccinator, orbicularis oris, the levator labii superioris, 
the levator anguli oris, and nasal muscles. They unite with the cervico- 
facial branches, the nasal, infratrochlear, and with the superior maxillary 
nerve. The latter forms the infraorbital plexus. 

The cervicofacial division descends through the parotid, joining 
branches of the great auricular, and divides, near the angle of the jaw, 
into buccal, supramaxillary, and inframaxillary branches. 

The buccal cross the masseter, supply the buccinator and orbicularis 
oris, and ioin the infraorbital nerves and the buccal nerve from the infe- 
rior maxillary. 

The supramaxiUary, beneath the depressor anguli oris, supplies the 
inferior laoial muscles, and joins branches of the inferior dental. 

The inframaxUtary pierces the deep cervical fascia, supplies the 
platysma, and forms arcnes in the suprahyoid region, joining the super- 
ficial cervical nerve. 

The Auditory Nerve. 

The eighth or auditory is the special nerve of the sense of hearing. 
Superficiallv it appears at the lower border of the pons, external to the 
facial. It nas two roots — one from the inner side of, and one from the 
front of, the restiform body. It runs to the internal auditory meatus 
with the facial nerve, the two being separated by the pars intermedia 
and the auditory artery. The nerve in the meatus divides into a cochlear 
and a vestibular branch, whose distributions within the ear are described 
under the special sense of hearing. 

The Ninth Nerve. 

The ninth or glossopharyngeal arises superficially by several filaments 
from the groove oetween the olivary and restiform bodies at the upper 
part of the medulla ; deeply through the lateral tract to a gray nucleus 
in the floor of the fourth ventricle. 

The nerve runs in front of the flocculus to pass through the middle 
part of the jugular foramen with the vagus and spinal accessory, in a 
separate sheath, and here presents two successive ganglionic enlargements, 
the jugular and the petrous ganglia. Outside the cranium it passes 
between the jugular vein and the internal carotid artery, descending in 
front of the latter, and beneath the styloid process and its muscles, to 
the lower border of the stylopharyngeus. It then crosses this muscle and 
divides into branches beneath the hyoglossus. In the jugular foramen 
it grooves the lower border of the petrous portion of the temporal. 

The upper or jugular ganglion is of small size, and is formed in the 
outer part of the nerve, some fibres passing over but not joining it. 
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The petrous ganglion is larger, and lies in a croove in the petrous 
bone, involving the entire trunK of the nerve. Irom it pass the tym- 
panic nerve and branches of communication to the vagus and sympa- 
thetic. That to the sympathetic joins the upper cervical ganglion. To 
the vagus, one joins its auricular branch and one its upper ganglion. 
Another branch perforates the posterior belly of the digastric, from a 
point just below the petrous ganglion, to join the facial close to tne stylo- 
mastoid foramen. 

The tympanic ( Jacobson's nerve) runs in a canal in the petrous portion 
to enter the tympanum through an aperture in its floor close to the inner 
wall, and divides into branches whicn groove the promontory and form 
the tympanic plexus. It ^ives a branch to the fenestra rotunda, fenestra 
ovalis, and to the Eustachian tube. The nerve finally emerges irom the 
tympanum by a canal at its upper and back part, as the small superficial 
petrosal nerve. This latter enters the cavity of the skull by a small fora- 
men on the anterior surface of the petrous portion external to the hiatus 
Falloi)ii, and escapes by a small foramen in tne great wing of the sphenoid, 
sometimes the foramen ovale, to join the otic ganglion. 

The tympanic nerve sends a communicatmg oranch to the carotid 
plexus, the sm>all deep petrosal. 

Branches in the neck : 

The carotid branches run on the internal carotid to its commencement 
at the common carotid, joining the pharyngeal branches of the vagus and 
the sympathetic. 

The pharyngeal, three or four, pierce the superior constrictor to the 
mucous membrane of the upper pharynx. 

The muscular, to the stylopharyngeus. 

The tonsUHtic, to the tonsil and soft palate, form the circulus tonsillaris 
andjoin the palatine nerves. 

The lingum are the two terminal branches. One supplies the mucous 
membrane of the posterior third of the tongue and the circumvallate 
papillae ; the other, to the side of the tongue, joins the gustatory. 

The Pneumogastric Nerve. 

The tenth, vagus, or pneumogastric is both motor and sensory. Its 
apparent origin is by twelve to fifteen filaments below, and in the line 
01 the origin of, the ninth ; its deep origin is from a nucleus in the lower 
part of the fourth ventricle. It passes through the jugular foramen in 
the same sheath with the spinal accessory, a partition separating them 
from the ninth, and develops the ganglion of the root of the vagus. 
Emerging from the foramen, it forms the ganglion of the trunk of the 
vagus. 

The ganglion of the root (ganglion jugulare) is gray in color and 
sj)herical, its diameter about 2 lines. It has branches of communication 
with the accessory part of the spinal accessory, with the ijetrous ganglion 
of the ninth, with the facial, and with the superior cervical ganghon of 
the sympathetic. ^ t 
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The ganglion of the trunk (ganglion cervicalej is larger, of a reddish 
color and cylindrical form. Its surface is crossed by the accessory portion 



Fig. 58. 




Hypoglossal nerve, cervical plexus, and their branches. (Gray.) 

of the eleventh, and it communicates with the hypoglossal, the upper 
two cervical, and the sympathetic nerves. ^ , 
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The vagiis then descends between the internal carotid artery and the 
jugular vein to the thyroid cartilage, then between the vein and the 
common carotid to the root of the neck. 

On the right side the nerve crosses the first part of the subclavian 
artery, descends behind the right innominate vein and alongside of the 
trachea, and spreads out into the posterior pulmonary i)lexus behind 
the root of the lung. Below, two cords emerge from this plexus and 
ramify on the oesophagus, forming, with branches from the left, the 
oesophageal plexus. Again, forming a single trunk, the nerve descends 
on the back of the oesophagus to ramify on the posterior surface of the 
stomach. 

On the left side the nerve runs behind the left innominate vein, be- 
tween the left carotid and subclavian arteries, and crosses the arch of the 
aorta. It forms the left posterior pulmonary plexus, assists to form the 
oesophageal plexus, and as a single trunk descends on the front of the 
oesophagus to ramify on the anterior surface of the stomach. 

Branches : (a) In the jugular foramen : an auricular branch (Ar- 
nold's), from the jugular ganglion, receives a branch from petrous 
ganglion of the ninth, traverses a small canal in the petrous portion of 
the temporal, crosses the aqueductus Fallopii, and communicates with 
the facial. It escapes through the auricular fissure, then divides into a 
branch to the auricle, and a second which joins the posterior auricular. 
A recurrent branch from the jugular ganglion supplies the dura mater in 
the posterior fossa. 

(o) In the neck: a, phai-ynffeal branch from the cervical ganglion, de- 
riving its fibres mainly from the spinal accessory, crosses the internal 
carotid, and joins with the glossopharj^ngeal and sympathetic in the pha- 
ryngeal plexus. This plexus supplies the muscles and mucous membrane 
of the pharynx. 

The superior laryngeal^ from the lower ganglion, runs internal to the 
internal carotid vessels, receiving branches from the pharyngeal plexus 
and sympathetic, and divides into the external and internal laryngeal 
nerves. 

The external pm^ beneath the sternothyroid to supply the cricothyroid. 
It supplies the inferior constrictor, and sends branches to the pharyngeal 
plexus and superior cardiac nerve. 

The internal branch pierces the thyrohyoid membrane to supply the 
mucous membrane of the larynx, and by a long branch joins a similar 
offset from the recurrent nerve behind the ala of the thyroid cartilage. 
A twig supplies the arytenoideus. 

The inferior or recurrent lari/ngeal on the right side arises in front of 
the subclavian artery and winds backward around that vessel ; on the left 
it rises in front of the arch of the aorta and winds backward around it. 
Both nerves ascend between the trachea and oesophagus, behind the 
common Carotid and inferior thyroid arteries, to the lower border of the 
cricoid cartilage. They enter the larynx beneath the inferior constrictor, 
supplying all its intrinsic muscles excepting the cricothyroid^ and join the 
superior laryngeal. Each gives off cardiac nerves which jom those fix)m 
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the vagus and sympathetic ; tracheal and oesophageal branches, and one 
to the inferior constrictor. 

The cervical cardiac nerves, two or three, are divided into the superior, 
joining the cardiac branches of the sympathetic, and the inferior, one 
on each side. The right Hes in front of the innominate artery, and joins 
the deep cardiac plexus. The left, in front of the arch of the aorta, 
joins the superficial cardiac plexus. 

(c) In the chest : the thoracic cardiac branches, the right from the 
trunk of the vagus and from the recurrent brancn, the left from the 
latter only. They join the deep cardiac plexus. 

Pulmonary nerves, two or tnree anterior, join the sympathetic and 
form the anterior plexus on the root of the lung. The posterior, larger 
and more numerous, join branches from the second, third, and fourth 
thoracic ganglia to form the posterior plexus. Offsets from these nerves 
accompany the bronchi throughout the lung. 

The oesophagealy above and below the preceding. The lower and 
larger branches come from the oesophageal plexus. 

(d) GojStric branches : These are the terminal branches of the vagi. 
The right, to the posterior surface, join the coeliac, splenic, and left renal 
plexuses. The left, to the anterior surface and lesser curvature, join the 
right nerve, the sympathetic, and the hepatic plexus. 

The Eleventh Pair. 

The eleventh, or spinal accessory, consists of a spinal portion and an 
accessory part to the vagus. The latter part arises as five or six filaments 
from the lateral tract of the medulla, below the origin of the vagus. It 
sends some filaments into the ganglion jugulare of the vagus, and joins 
that nerve below the ganglion cervicale, being continued, for the most 
part, into the pharyngeal and superior laryngeal branches. 

The spinal portion arises from the lateral column of the cord as low 
as the sixth cervical nerve, the fibres being connected with the anterior 
horn of gray matter. This part then ascends, between the posterior 
nerve-roots and the ligamentum denticulatum, through the foramen 
magnum, then out again by the jugular foramen, lying in the sheath of 
the vagus, and here communicates with the accessory portion. After 
its exit from the skull it crosses the internal jugular vein and pierces the 
sternomastoid to end in the trapezius. 

The Hypoglossal. 

The twelfth, or hypoglossal, nerve arises by ten to fifteen filaments 
from the groove between the pyramid and olivary body. The deep 
origin is from a nucleus in the floor of the fourth ventricle. The filaments 
form two bundles which pierce the dura separately and unite in the ante- 
rior condylar foramen. The nerve descends behind the internal carotid 
artery and internal jugular vein, closely bound to the vagus, then passes 
forward between the artery and vein, and becomes superficial below die 

Digitize., ^;2lC 



THE SPINAL NERVES. 285 

digastric, curving around the occipital artery. It now crosses the external 
carotid and lingual arteries, runs oetween the mylohyoid and hyoglossus, 
communicates with the gustatory nerve, and, after piercing the genio- 
glossus, breaks up into filaments to the substance of the tongue. 

Branches of communication pass to the vagus^ superior cervical gan- 
glion of the sympathetic, to the loop between the nrst and second cervical, 
and to the gustatory nerves. 

Branches of distribution : 

Descendens noni leaves the nerve as it crosses the occipital artery, de- 
scends within or in front of the carotid sheath, and, joining the commu- 
nicantes noni, forms a loop from which the sternohyoid ana thyroid and 
both bellies of the omohyoid are suppKed. Its origin may be traced to 
the first and second cervical nerves. 

The thyrohyoid branch crosses the great comu of the hyoid bone, to 
supply the muscle. 

Jift«cM?ar branches pass to the styloglossus, hyoglossus, geniohyoglos- 
sus, and geniohyoid muscles. 

Meningeal branches run to the posterior fossa, leaving the nerve at 
the foramen. 

THE SPINAL NERVES. 

The spinal nerves consist, on each side, of eight cervical, twelve dorsal, 
five lumbar, five sacral, and one coccygeal, in all thirty-one pairs, which 
arise from the cord by two roots, anterior and posterior. The latter are 
the larger and are supplied with ganglia. The suboccipital or first cervi- 
cal nerve has no ganglion. The two roots unite just beyond the ganglion, 
and the resulting trunk divides into two divisions, anterior and posterior, 
each containing fibres from both roots. The posterior division divides 
into an external and an internal branch. The anterior divisions in the 
dorsal region remain separate, but elsewhere they unite into plexuses. 
They are larger than the posterior. Each division is iS'^nnected with the 
sympathetic. 

The Cervical Nerves. 

Of the posterior divisions, that af the first or suboccipital does not 
divide into an external and internal branch. It crosses the atlas to the 
suboccipital triangle, and supplies the complexus (in part), the obHqui, 
and posterior recti, a brancn joining the second nerve. Of the other 
nerves, the external branches supply the splenius, transversalis colli, 
cervicalis ascendens, and trachelomastoid. Tne internal, except that of 
the second, run inward ; those of the third, fourth, and fifth, between 
the complexus and semispinalis, supply them and the multifidus and the 
skin over the trapezius. The internal branches of the sixth, seventh, 
and eighth run beneath the semispinalis, and supply no cutaneous 
branches. The internal branch of the second, known as the great oceip- 
it-id nerve, pierces the trapezius and complexus (in part), supplies the 
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latter, and runs with the occipital artery supplying the back of the head, 
and sends a branch to the small occipital. 

The Cervical Plexus. 

The cervical plexus is formed by the anterior divisions of the upper 
four cervical nerves, which emerge between the scalenus medius and 
rectus anticus major. It lies upon the scalenus medius and levator 
anguli scapulae, beneath the stemomastoid. Each nerve except the first 
divides into a branch for the nerve above and one for the nerve below. 
The anterior division of the first (suboccipital) nerve grooves the atlas 
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beneath the vertebral artery, and joins the second, supplying the rectus 
lateralis and recti antici. It communicates with the sympathetic, vagus, 
and hypoglossal nerves. 

Its branches are superficial and deep. 

The superficial are divided into ascending and descending. 

1. Ascending branches: 

(a) The snperficialis colli, from the second and third nerves, crosses 
the stemomastoid, and divides under the platysma into two branches, an 
upper and a lower, which ramify in the skin of the front of the neck, 
from the maxilla to the sternum. 

(b) The anricnlaris magnns, from the second and third, runs over 
the stemomastoid to the parotid region, and supplies facial branches to 
the skin over the parotid, a mastoid branch to tne stin in that regio 
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and auricular branches to the lobule and back of the auricle. By these 
branches the nerve also communicates with the facial and small occij)ital. 

(c) The occipitalis minor, from the second and third (sometimes 
only the second), runs along the posterior border of the stemomastoid 
to the head and supplies the scalp. It communicates with the great 
occipital and the great and posterior auricular nerves, and gives a branch 
to the auricle. 

2. Descending branches: these are the supraclavicular nerves. 
They arise from the third and fourth cervical, and divide into the supra- 
sternal, supradavicylary and supradcromial branches, which descend 
between the trapezius and stemomastoid to supply the skin over the 
regions indicated by their names. 

The deep branches consist of an external and an internal series. 

The EXTERNAL include muscular, to the stemomastoid (from the 
second) ; trapezius, scalenus medius, and levator anguli scapulae (from 
the third ana fourth), and commimicating, which join the spinal acces- 
sory within the sternomastoid and trapezius, and also between these two 
muscles. 

The INTERNAL are: commimicating, from the loop between the 
first and second, to the vagus, hypoglossal, and sympathetic, and a branch 
from the fourth to the fifth ; 

Muscular, to the lateral and anterior recti muscles (from the first and 
second) ; 

Communicantes hypoglossi, generally two, one from second and one 
from third, pass under or over the internal jugular to join the descending 
branch from the hypoglossal nerve ; 

Phrenic, from the third, fourth, and fifth, descends on the scalenus 
anticus, then between the subclavian artery and vein, and crosses the 
internal mammary artery. It then crosses in front of the root of the 
lung and mns between the pericardium and mediastinal pleura to the 
diaphragm ; it communicates with the sympathetic, descendens noni, and 
the nerve to the subclavius. The right js deeper than the left. It mns 
extemal to the innominate vein and superior vena cava. The left crosses 
the front of the aortic arch and the left va^s. Both jphrenics supply 
the diaphragm, pleura, and pericardium. Filaments from the right, 
with the phrenic branches of the solar plexus, form a ganglion which 
sends branches to the suprarenal capsules and inferior vena cava and to 
the hepatic plexus ; on the left side there is no ganglion. 

The Brachial Plexus. 

The brachial plexus is formed by the anterior divisions of the lower 
four cervical and first dorsal, as follows : the fifth and sixth form an 
upper ; the seventh, a middle ; and the eighth cervical with first dorsal, 
a lower trunk. Each of these trunks then separates into an anterior and 
a posterior branch. 

The anterior branches of the upper and middle tmnks form the outer 
cord of the plexus ; the anterior branch of the lower, the inner cord : of 
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the posterior cord it is variously stated that the posterior branches of all 
three trunks form it, or that the posterior branches of the upper and 
middle trunks form it, while the posterior branch of the lower trunk joins 
the musculospiral nerve. It is altogether a matter of dissection. 

The plexus is at first between the anterior and middle scaleni, then 
above and external to the subclavian artery. It passes behind the clav- 
icle and subclavius, lying on the subscapularis and serratus magnus. The 

Fig. 60. 
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Plan of the brachial plexus. (Gray.) 



cords lie external to the first part of the axillary artery, but on three 
sides of the second part of that vessel. 

Branches above the clavicle : a branch from the fifth joins the 
phrenic, and muscular branches supply the scaleni, longus colli, rhom- 
Doidei, and subclavius. The branch to the siibclamus^ from the trunk 
formed by the fifth and sixth cervical, crosses the subclavian artery, its 
third part, and sends a branch to the phrenic nerve. 

The posterior thoracic nerve, from fifth and sixth cervical, runs 
out of the scalenus medius and descends behind the clavicle upon the 
serratus magnus, which it supplies. 
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The suprascapular nerve, from the fifth and sixth, enters the supra- 
spinous fossa by the notch, supplies an articular branch and one to the 
muscle, also a branch to the infraspinous fossa and muscle. 

Branches below the clavicle : the thr^ cords give off the fol- 
lowing nerves : the outer, the musculocutaneous, outer head of median, 
external anterior thoracic ; the inner, the internal anterior thoracic, inner 
head of median, internal and lesser internal cutaneous, and the ulnar ; 
the posterior, the musculqspiral and circumflex, and subscapular. 

Ihe anterior thoracic nerves supply the pectoral muscles. The 
external comes off from the outer cord, crosses the axillary artery, and 
gives a branch to the inner nerve, and ends in the pectoralis major, to 
which it is distributed. The internal comes off from the inner cord, 
runs forth between the artery and vein, and joins the branch from the 
external, forming a loop around the artery. It supplies the pectoralis 
minor, a portion of it passes on through this muscle to the great pec- 
toral, completing its nerve-supply. 

The subscapular : the upper (from the posterior branch of upper 
trunk) supplies the subscapularis at its upper part ; the middle or Imig 
accompanies the subscapular artery to the latissimus dorsi ; and the lower 
(from posterior cord) supplies the subscapularis, entering its axillary 
margin, and teres major. 

The internal cutaneous (from inner cord), on the inner side of the 
axillary artery, divides at the middle of the arm into an anterior branch, 
crossing over or under the median basilic vein, which supplies the fore- 
arm as far as the wrist, and a posteriori which winds aoove the inner 
condyle to back of humerus, and runs to lower part of forearm. This 
nerve communicates with the lesser nerve and the ulnar, and supplies 
the skin over the biceps. 

The lesser internal cutaneous (of Wrisberg), from the inner cord, 
runs behind and then internal to the axillary vein and joins the inter- 
costohumeral nerve. It then runs along the inner side of the brachial 
artery, and supplies the skin as far as the olecranon and internal condyle. 

The intercostohumeral bears a complementary relation, in point of 
size, to the lesser nerve, and may even replace it altogether. 

The circumfiex nerve, from the posterior cord, is at first behind the 
axillary artery. It winds back through the space bounded by the tri- 
ceps, humerus, and the two teres muscles, gives a filament to the 
shoulder-joint, and divides into two branches, an upper and a lower. 
The former winds around the liumenis to the anterior border of the del- 
toid, supplying it and the skin, and the latter supplies the skin over the 
lower two-thirds of the deltoid as well as the muscle, and gives a branch 
to the teres minor upon which a ganglion is developed. 

The external or musculocutaneous nerve arises from the outer cord 
opposite the lower border of the pectoralis minor, and runs through the 
coracobrachialis and over the hrachialu anticns to pierce the fascia at 
the outer border of the biceps, a little above the elbow. It then runs 
behind the median cephalic vein and divides into two branches, anterior 
and posterior. ^ , 
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In the arm it supplies the three muscles mentioned above. afXammt 
to the dhovD-joint^ and one to the humerus. 

The anterior branch crosses the radial artery at wrist and joins a 
branch of the radial nerve and the palmar cutaneous branch of the 
median. It supplies the skin over the radius and twigs to the artery. 
The posterior branch descends along the back of the forearm to the 
wrist and joins branches of the radial and musculospiral nerves. 

The median nerve arises by two roots, an outer from the outer 
cord and an inner from the inner cord, which unite in front of or to the 
outer side of the axillary artery. It lies to the outer side of the brachial 
artery above and crosses over (or under) it to its inner side. It passes 
between the two heads of the pronator teres, running on the flexor pro- 
fundus and beneath the annular ligament into the hand. At the wrist 
it lies behind and to the ulnar side of the palmaris longus. 

Branches : I. In the arm^ none. 

II. In the forearm it supplies all the superficial fieocor muscles except 
the flexor carpi ulnaris ; some filaments to the elbow-joint ; some of the 
filaments to the muscles may come ofl" a little above the elbow. 

The anterior interosseous nerve comes ofl" a little below the elbow and 
runs along the interosseous membrane with the artery of that name. It 
supplies the flexor longus pollicis and the outer half of the flexor pro- 
fundus digitorum muscles, between which it lies, and also the pronator 
quadratus, in which it ends. 

The palmar cutaneous branch pierces the fascia above the annular 
ligament, and supplies the skin over the ball of the thumb and the 
palm. It communicates with branches of the ulnar and external cuta- 
neous nerves. 

III. In the palm: the nerve Hes on the flexor tendons, covered by the 
annular ligament, and becomes larger and reddish in color. It divides 
into two branches— the external^ supplying some of the muscles of the 
thumb and digital branches to the thumb and index finger ; and the 
internal^ supplying digital nerves to the index, middle, and ring fingers. 

The muscular branches supply the abductor, opponens, and outer 
head of the flexor brevis pollicis. The first digital, with the second, 
supplies the thumb, the former joining a branch of the radial. The 
third, along the radial side of the index finger, supplies it and the first 
lumbricalis. The fourth supplies the adjacent sides of the index and 
middle fingers and the second lumbricahs. " The fifth, to the adjacent 
sides of the middle and ring fingers, joins a branch of the ulnar. Each 
digital nerve divides at the tip of the finger into a branch to the pulp 
and one to the matrix of the nail. At the base of tlie first phalanx 
each sends a branch to the back of the second and third phalanges. 

The ulnar nerve from the inner cord runs internal to the axillary 
and brachial arteries as far as the middle of the arm. It then passes 
on the inner head of triceps to the groove between the oleocranon and 
internal condj^e with the inferior profunda artery, and runs between 
the two heads of the flexor carpi ulnaris with the posterior ulnar recur- 
rent artery, lying beneath the muscle above and to the radial side of it 
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below. In the lower two-thirds of the forearm the ulnar artery is 
external. The nerve then crosses the annular ligament between the 
artery and pisiform bone, and divides into a superjwial and a (hep 
branch. 

Branches : I. In the arm, none. 

II. In the/brearm, several articular to the elbow. Muscular, to the 
flexor carpi ulnaris and inner half of the flexor profundus. Ttoo cuta- 
neous by a common trunk. One joins a branch of the internal cuta- 
neous, and the other, the palmar cutaneous, runs on the ulnar artery to 
the palm, joining branches of the median nerve. 

The dorsal cutaneous comes ofi" about two inches above the wrist, 
runs backward beneath the flexor carpi ulnaris, and supplies dorsally the 
little and inner half of the ring finger. The latter communicates with 
the contiguous branch of the radial. 

III. In the palm : the mperficial and de^p branches. The former 
supplies the skm and palmaris brevis and digital branches to the little 
and inner half of the ring fingers, the latter joining a branch of the 
median. The latter, passing between flexor brevis and abductor minimi 
digiti, supplies all the muscles of the hand except those supplied by the 
median nerve, and sends filaments to the wrist-joint. 

The mnsculospiral nerve is from the posterior cord and runs 
behind the axillary and brachial vessels, and, later, in the mnsculospiral 
groove with the superior profunda artery, pierces the external intermus- 
cular septum to the anterior aspect of the arm, then between the 
brachialis anticus and supinator longus. In front of the outer condyle 
it divides into the radial and posterior interosseous nerves. 

Branches : muscular and cutaneous. 

Muscular branches : These leave the nerve, as their names imply, 
at the inner, posterior, and outer parts of the arm. The internal sup- 
plies the inner and middle heads of the triceps ; the posteinor supplies 
the outer head of the triceps and the anconeus ; the external supplies the 
supinator longus, extensor carpi radialis longior, and the brachialis anticus. 

Cutaneons branches : the internal arises before the nerve enters the 
mnsculospiral groove, supplies the inner side of the posterior aspect of 
the arm ; the two external pierce the outer head of triceps close to 
its origin. The upper supplies the lower part of the upper arm ; the 
lower, the lower half of the arm, forearm and wrist dorsally, joining the 
posterior branch of the musculocutaneous. 

The radial nerve is a purely sensory nerve, it is overlapped by and 
runs parallel with the supmator longus, finally runs backward beneath 
its tendon, just above the wrist, pierces the fascia, and divides into two 
branches. Of these, the external supplies the radial side and ball of 
the thumb, and joins a branch of the musculocutaneous ; the intetmal, 
after communicating with the musculocutaneous, supplies dorsally digital 
branches to the thumb and index, index and middle, middle and outer 
half of the ring fingers. 

This last joins with the contiguous branch o< the dorsal cutaneous 
of ulna, and they all terminate at base of second phalanx. ^ j 

Jigitized by VjOOQIC 



THE SPINAL NERVES. 293 

The posterior interosseous passes between the planes of the supi- 
nator brevis, around the outer side of the neck of the radius, and runs 
beneath the superficial muscles on the back of the forearm and on the 
lower part of the interosseous membrane. It supplies all the muscles 
of the back and outer part of the forearm except ttie supinator longus, 
extensor carpi radial is longior, and the anconeus, and terminates at the 
wrist in a ganglion from which are supplied the carpal ligaments and 
joint. 

The Dorsal Nerves. 

The jMsferior divisions in the dorsal region : the external branches 
increase in size from above downward, pierce the longissinaus dorsi to 
supply the erector spinae group, and those of the lower six, the skin. 
The internal branches of the six upper supply the multifidus and semi- 
spinalis dorsi and the skin. The six lower mtemal supply the multifidis, 
but not the skin. 

The Anterior Divisions of the Dorsal Nerves. 

First dorsal: the anterior division in part joins the brachial plexus, 
and the remainder of the nerve forms the first intercostal, which has no 
lateral cutaneous branch. 

The UPPER SIX are called the pectoral intercostal nerves, and lie 
below the vessels. At first they run between the pleura and the external 
intercostal muscles, then between the two planes of muscles to the 
middle of the rib, here giving off the lateral cutaneous nerves. The 
nerves now enter the substance of the internal intercostals as far as the 
cartilages, where they lie between the muscles and the pleura. Finally 
they cross the int<?rnal mammary vessels and the triangularis sterni, 
pierce the internal injtercostals and pectoralis major, and end in the skin 
of the chest, as the anterior cutaneous nerves oi the thorax. 

Branches : muscular^ to the intercostals, triangularis, levatores costa- 
rum, and scrratus posticus superior. 

The lateral cutaneous are given off about midway to the sternum, 
pierce the serratus magnus and external intercostals, and each divides 
mto two branches, anterior and posterior. 

The aw^e/nfor runs to the skin over upper part of the external oblique, 
mamma, and skin ; the posterior, to the skin over the scapula and latis- 
simus dorsi. 

The lateral cutaneous of the second dorsal crosses to the arm, joins 
the nerve of Wrisberg, pierces the fascia, and supplies the skin of the 
upper half of the inner and back part of the upper arm, joining the 
cutaneous branch of the musculospiral nerve. This nerve is generally 
called the intercostohumernl. It has no antenor division. 

The LOWER SIX, or abdominal intercostals, run from the intercostal 
spaces behind the oartilaj^es, between the internal oblique and transver- 
salis, to the rectus, which they enter. They supply the intercostals, 
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serratus posticus inferior, abdominal muscles, and end in the skin, as the 
anterior cutaneous nerves of the abdomen. 

The lateral cntaneoTis branches have a similar distribution to those 
in the chest. 

The LAST DORSAL ncrve is altogether abdominal. It crosses the 
quadratus lumborum and runs into the abdominal wall like the lower 
intercostals. It communicates with the iliohypogastric and with the 
lirst lumbar nerve (dorsoIv,mbar). Its lateral cutaneous branch sup- 
plies the skin of the forepart of the gluteal region as low as the great 
trochanter. i' 

Each dorsal nerve is joined by short communicating branches from 
the sympathetic. 

The Lumbar Nerves. 

The posterior division : In the hmhar region the internal branches 
end in the multifidus. The external supply the intertransverse muscles 
and erector spinae, and the upper three a portion of the skin over the 
gluteal region. 

The anterior divisions of the lumbar nerves : The first Muites with 
a branch from the last dorsal, the dorsolumbar nerve, and then proceeds, 
together with the second, third, and foitrth, to form the lumbar plexus. 
The Jifth joins the sacral plexus. They are joined by the sympathetic 
filaments, and furnish branches to the psoas and quadratus muscles. 

The Lumbar Plexus. 

The lumbar plexus is formed in the substance of the psoas muscle, 
in the following manner : each of the first four lumbar nerves divides 
into an upper and a lower branch. Just before dividing the first receives 
the dorsolumbar nerve, and the third and fourth send each a branch to 
the nerve below. 

The upper branch of the first subdivides into the iliohypogastric and 
iliowgmnal nerves. The loiver branch of the first passes downward 
and subdivides into two branches, one of which unites with the upper 
branch of the second to form the genitocrural nerve. The other unites 
with the lower branch of the second to form a cord. This cord passes 
downward, and gives off* the external cntaneom nerve and a branch to 
the obturator, after which it unites with the upper branches of the third 
and fourth to form the anterior crural nerve. The lower branches of 
the third and fourth unite to form the obturator nerye. 

The iliohypogfastric escapes at the upper part of the psoas, crosses 
the quadratus, pierces the transversalis at the iliac crest, and divides, 
between it and the internal oblique, into two branches. The iliac 
branch supplies the skin over the glutei, behind the lateral cutaneous 
of the last dorsal ; the hypogastric branch communicates with the ilio- 
inguinal, and pierces the oblique muscles to supply the skin of the pubic 
and hypogastric regions. 
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The ilioinffuinal crosses the quadratus and iliacus below the preced- 
ing, pierces the transversalis, communicating with the iliohypogastric, 
and runs in the inguinal canalj supplying the skin of the groin, scrotum, 
and penis (the labium in the female). 

The eenitocmral runs downward through and on the psoas muscle, 
and divides some distance above Poupart's ligament into a genital and 
a crural branch. The firrnier lies on the external iliac artery, sending 
filaments around it, and runs with the cord through the inguinal canal 
to the cremaster muscle ; in the female it runs on the round hgament. 
The crura], branch runs under Poupart's ligament into the thign, send- 
ing filaments around the femoral artery, and l^^ing superficial to the 
artery in the femoral sheath. It supplies the skin of the upper thigh, 
and joins the middle cutaneous. 

The external cutaneous crosses the iliacus and enters the thigh 
through the notch below the anterior superior spine of the ilium, super- 
ficial to the sartorius, dividing into an anterior and a posterior branch. 
The former runs in a canal within the fascia lata, and becomes cuta- 
neous 4 inches below Poupart's ligament. It supplies the front and 
outer part of the thigh to the knee, sometimes joining in the patellar 
plexus. The posterior branch supplies the skin of the outer and back 
part of the thigh halfway to the knee. 

The obturator nerve emerges from the inner border of the psoas at 
the pelvic brim. It runs above the obturator vessels to escape at the 
upper part of the obturator foramen, dividing into two branches sepa- 
rated by the adductor brevis. The anterior runs beneath the pectineus 
and adductor longus, joining at the lower part of the latter with branches 
of the long saphenous and internal cutaneous nerves to form a plexus. 
A branch supplies the Mp-joint ; muscular branches to gracilis and 
adductor longus, sometimes to the adductor brevis and pectineus; the 
terminal branch to the femoral artery. 

The posterior branch pierces the obturator extemus and runs be- 
hind the adductor brevis on the adductor magnus, and supplies these 
muscles (the adductor magnus only in part). A branch to the knee- 
joint pierces the magnus, lies on the popliteal artery, sending branches 
to it, and pierces the ligainentum Winslowii to supply the synovial 
membrane. 

The accessory obturator is inconstant, when present it arises by 
branches from the second, third, and fourth nerves, or is a branch of 
the obturator. It runs along the inner border of the psoas, and, cross- 
ing the pubes, divides beneath the pectineus into three branches — one 
to the anterior branch of the obturator, another to the hip-joint, and a 
third to the pectineus. It is not constant. 

The anterior crural nerve is the largest branch of the lumbar 
plexus. It enters the thigh between the psoas and iliacus, external to 
the femoral artery, and divides into an anterior (mainly cutaneous) and 
3l posterior (mainly muscular) portion. 

Branches : Within the abdomen, three or more branches to the 
ihacus, and a branch to the femoral artery. 
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Anterior PORTION : 

(a) The middle cutaneous pierces the fascia lata 4 inches below Pou- 
part's ligament, and divides into two branches which run on the front 
of the thigh to the patella. It joins the crural branch of the genito- 
crural and the internal cutaneous nerves. 

[h) The internal cutaneous crosses the femoral artery and divides into 
two Dranches, anterior and posterior. It supplies several cutaneous 
filaments which follow the course of the long saphenous vein, one reach- 
ing to the knee. The anterior hrdunYi runs to the knee, perforating the 
fascia lata low down, and, crossing the patella to its outer side, communi- 
cates with a branch of the long saphenous nerve. The posterior branch 
runs along the posterior border of the sartorius, communicates with the 
internal saphenous nerve, and supplies the skin of the inner side of the 
thigh (lower part) and leg. It perforates the fascia lata at inner side 
of knee. It also joins branches of the obturator beneath the fascia. 

(c) Branch to the pectineus passing behind the femoral vessels. 

{d) Branches to the sartorius from the middle cutaneous. 

Posterior portion : 

(a) Branch to the rectus femoris ; also sends a twig to the hip-joint. 

(6) Branch to the vastus externus. 

(c) Branches to the crureus: one of these sends a filament to the 
knee-joint. 

[a) Branch to the vastus intemus accompanies the saphenous nerve 
and sends a filament to the knee-joint. 

(e) The internal saphenous nerve accompanies the femoral vessels, 
being at first external to, and later crossing, the artery. It then runs 
beneath the sartorius to the inner side of the knee, pierces the fascia, 
and accompanies the saphenous vein along the inner side of the leg. 
Passing in front of the inner ankle, it ends on the inner side of the 
metatarsus. It communicates with the obturator and internal cuta- 
neous nerves. 

Branches supply the skin of the leg. The terminal branches com- 
municate with the musculocutaneous, and a patellar branch spreads out 
over the knee and joins in the patellar plexus. 

The Sacral and Coccygeal Nerves. 

The posterior divisions : In the sacral region, of the vpper three, 
the internal branches end in the multifidus spinae, and the external 
anastomose with the fourth sacral and last lumbar. They send off fila- 
ments over the great sciatic ligament, finally ending in the skin by two 
branches. 

The last two do not divide, but join the coccygeal nerve. 

The posterior division of the coccygeal nerve ends with the above, 
and supplies the skin over the coccyx. 

The anterior divisions : The anterior division of the fifth lumbar 
receives a branch from the fourth, and, under the name of the lumbo- 
sacral cord, joins the first sacral. 
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The anterior divisions of the first fawr sacral nerves escape by the 
anterior sacral foramina; ihe fifths between the sacrum and coccyx; all 
join with filaments from the sympjathetic. 

The first ihree^ with a branch from the fourth, enter into the forma- 
tion of the sacral plexus. 

The /cmr^^, its remaining portion, sends branches to the bladder and 
adjacent viscera, and supplies the levator ani, coccygeus, external 
' sphincter (see perineal and the hemorrhoidal nerve), and skin of the 
perineum. It sdso sends a branch to the fifth sacral. The visceral 
branches unite with occasional branches from the third sacral and with 
the sympathetic. 

The fifth sacral pierces the coccygeus, supplying i t and the skin over the 
coocvx. Branches from the fourth sacral and the coccygeal nerve join it. 

The anterior division of the coccygeal nerve, very small^ pierces the 
coccygeus and sacrosciatic ligaments, and terminates by unitmg with the 
fifth sacral. 

The Sacral Plexus. 

The sacral plexus is formed by the anterior divisions of the firsts 
second^ thirds and part of the fourth sacral nerves, together with the 
lumbosacral cord. 

The lumbosacral cord, with the first, second, and part of the third 
sacral nerve, is continued into the upper great branch of the plexus, and 
the reipainder of the plexus forms the lower or smaller branch. 

Branches : besides these two principal branches, which are, respect- 
ively, the great sciatic and the pmlic nerves, the upper nerves oi the 
plexus give off the nerves of the pi/riformis, quadratus^ femoris^ obtu- 
rator intemus^ and gemeUi, as well as the superior and inferior gluteal, 
small sciatic^ and a perforating cutaneous branch. 
. The muscular branch to the obturator luternus crosses the spine of 
the ischium and enters the small sciatic foramen to the inner surface of 
the muscle. It also supplies the supenor gemellus. That to the quad- 
ratus femoris runs beneath the tendon of the obturator intemus, and 
supplies also the inferior getnellus and hip-joint. Lastly, the pyriformis 
receives several filaments from the sacral nerves previous to the forma- 
tion of the plexus. 

The superior gluteal emerges above the pyriformis, through the 
great sciatic notch, and divides into an upper branch, to the gluteus 
medius, and a lower, larger branch, which supplies both the medius and 
minimus, piercing the latter to end in the tensor vaginae femoris. It 
arises from the lumbosacral cord and first sacral nerve. 

The inferior gluteal emerges below the pyriformis, dividing into 
numerous branches for the gluteus maximus. It sends a branch to join 
the small sciatic. It arises from the lumbosacral cord and first and 
second sacral nen^es. 

The small sciatic is purely sensory, it appears below the pyriformis, 
and runs beneath the gluteus maximus upon the great sciatic nerve, 
thence beneath the fascia lata, which it pierces just below the knee. It 
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communicates with the external saphenous nerve. It arises from the 
second and third sacral nerves. 

Branches : cutaneous^ to the calf of the leg, to the inferior gluteal 
region, and to the back and inner part of the thigh {femoral cutaneous) ; 
and the mfei-tor pudendal nerve, derived below the tuber ischii, to the 
scrotum or labium majus and the skin of the upper and inner part of 
the thigh. 

The perforating cntaneous nerve, from the fourth sacral nerve, 
pierces tne great sciatic ligament and turns over the lower border of the 
gluteus maximus to supply the skin over its lower part. 

The pudic nerve emerges between the coccygeus and pyriformis, 
and crosses the ischial spine to re-enter the pelvis by the lesser sacro- 
sciatic foramen. It divides, in the ischiorectal fossa, into the inferior 
hemorrhmdal, perineal, and dorsal nerve of the pejiis or clitoris. 

The inferior hemorrhoidal supplies the external sphincter (in part) 
and the skin of the back part of tne perineum, communicating with the 
pudendal and perineal nerves. 

The perineal runs in a sheath of the obturator fascia along the outer 
wall of the ischiorectal fossa, and divides into superficial and deep 
branches. The latter supply the external sphincter (in part, see fourth 
sacral) and the muscles of the perineum, sending a branch to the 
mucous membrane of the urethra, which pierces the corpus spon- 
giosum. 

The superficial branches are external and internal. The former sup- 
plies the scrotum and inner side of the thigh, and the latter runs nearer 
to the middle line and supplies the skin of the scrotum. Both the 
superficial perineal nerves communicate with the pudendal and hemor- 
rhoidal branches, and in the female end in the labia majora. 

The dorsal nerve of the penis (in the female, of the clitoris) accom- 
panies the pudic artery, and runs along the dorsum to the glans. It 
supplies branches to the constrictor urethras, to the integument of the 
penis, and to the corpus cavernosum. On the penis it receives branches 
from the sympathetic. In the female the analogue of this nerve is 
smaller, with a like distribution. 

The great sciatic nerve is the largest nerve in the body, and 
includes fibres from the greater part of the sacral plexus. From the 
lower border of the pyriformis it descends on the gemelli, obturator 
internus, and quadratus, then on the adductor magnus, being covered 
by the gluteus maximus and long head of the biceps, and accompanied 
by the small sciatic nerve and the sciatic artery. It divides at the lower 
third of the thigh into the external and internal popliteal nerves. It 
supplies the biceps, semitendinosus and semimembranosus, adductor 
magnus (in part), and hip-joint (in part). 

The internal popliteal nerve is the larger branch of bifurcation 
of the great sciatic. It runs along the middle of the popliteal space to 
the lower border of the popliteus, where it becomes the posterior tibial. 
It is at first external to, then behind, and lastly internal to, the popliteal 
artery. 
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Branches: three articular^ one accompanying the azygos articular 
artery, and one each to the upper and lower articular arteries on the 
inner side of the knee-joint. 

Muscular : one to each head of the gastrocnemius, to the plantaris, 
to the soleus, and to the popliteus. The latter gives filaments to the 
tibia and interosseous membrane, and turns beneath the lower border of 
the muscle. 

Cutaneous : the tibial or popliteal communicating. It runs between 
the two heads of the gastrocnemius, pierces the fascia about halfway 
down the calf, and receives the peroneal communicating nerve from the 
external popliteal. It then runs in company with the short saphenous 
vein, along the outer border of the tendo Achillis and below the outer 
malleolus, te end in the skin of the outer side of the foot and little 
toe, communicating with the musculocutaneous nerve. 

The posterior tibial nerve is the continuation of the internal pop- 
liteal from the lower margin of the popliteus. It runs down between 
the superficial and deep layers of muscles and is successively internal, 
behind, and external to the artery, and divides between the inner ankle 
and heel into the two plantar nerves. 

Branches : articular^ to the ankle. 

Muscular : one each to the tibialis posticus, flexor longus digitorum, 
flexor longus poUicis, and the soleus. 

A cutaneous branch pierces the internal annular hgament to supply 
the skin of the heel and back part of the sole. 

The internal plantar nerve runs beneath the abductor pollicis, 
then between it and the flexor brevis pollicis, and divides into its digital 
branches. It corresponds to the median in the hand. 

Branches : muscular, to the abductor pollicis and flexor brevis digi- 
torum. 

Cutaueous, to the skin of the sole. 

2>i^/to? branches as follows : the first, to the inner side of the great 
toe, supplies the flexor brevis pollicis; the second, to the great and 
second toes, supplies the first lumbricalis ; the third, to the second and 
third toes, supplies the second lumbricalis; and the fourth, to the third 
and the inner side of the fourth toe,^ communicating with the external 
plantar. Each digital nerve supplies cutaneous and articular branches 
and terminates as in the hand. 

The external plantar runs between the flexor accessorius and the 
flexor brevis digitorum, dividing between the latter and the abductor 
minimi digiti into a superficial and a deep branch. Before dividing it 
supplies the flexor accessorius and abductor minimi digiti. It corre- 
sponds to the ulnar in the hand. 

The mperficial gives a digital branch to the outer side of the little 
toe, which supplies its short flexor and sometimes also the interossei of 
the fourth space, and another digital branch to the adjacent sides of this 
toe and the fourth. 

The deep branch dips under the accessorius and flexor muscles, and 
supplies all the dorsal and plantar interossei except, occasionally, those 
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of the fourth space ; it also supplies the outer two lumbricales, the 
adductor poUicis, and the transversus pedis. 

The external popliteal or peroneal nerve runs between the biceps 
muscle and outer head of the gastrocnemius, turns round the fibula just 
below its head and beneath the peroneus longus, and divides into the 
anterior tibial and the musculocutaneous nerves. 

Branches: articular^ with the upper and lower external articular 
arteries, and occasionally a recurrent articular branch, with the recurrent 
tibial artery, reaches the joint. 

CutaneouSj two in number, supply the skin of the outer and back part 
of the leg ; and another, arising from its lower part, the peroneal cmn- 
mumcating, crosses the outer head of the gastrocnemius and passing 
obliquely downward joins the popliteal communicating to form the short 
saphenous nerve. 

The musculocutaneous nerve runs between the extensor longus 
digitorum and the peronei, and pierces the fascia at the lower part of 
the leg, dividing into two branches, external and internal^ for the toes. 

Branches : muscular, to the peroneus longus and brevis ; cutaneous, 
to the lower part of the leg. 

The terminal branches : of these, the internal runs on the dorsum of 
the foot and supplies the adjacent sides of the second and third toes and 
the inner side of the great toe. It communicates with the long saphenous 
and anterior tibial nerves. 

The external supplies the fourth toe, together with the contiguous 
sides of the third and fifth. It communicates with a branch of the short 
saphenous nerve. 

The anterior tibial nerve, from between the peroneus longus and 
fibula, runs along the front of the interosseous membrane with the 
artery to the ankle, where it divides into an external and an intenial 
branch. It is at first external, then in front, and below again external to 
the artery. 

Branches: mnscidar, to the tibialis anticus, extensor longus digitorum, 
extensor proprius, and the peroneus tertius ; articular, to ankle ; and its 
terminal oranches. Of these — 

The external runs under the extensor brevis digitorum, and supplies 
it as well as the neighboring joints. 

The internal accompanies the dorsal artery of the foot to the first 
interosseous space, and supplies the skin of the great and second toes, 
joining a branch of the musculocutaneous. Both these nerves send 
interosseous branches to the metatarsophalangeal joints. 

THE SYMPATHETIC NERVOUS SYSTEM. 

The sympathetic nervous system consists of a series of ganglia, cords, 
and plexuses, with their communicating and distributing nerve-fibres. 
Its nerves supply all the viscera and the coats of the bloodvessels. ^ 

There are two principal ffangliated cords, lying one on each side of 
the spine from the base or the skull to the coccyx. They consist of a 
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series of ganglia connected by short single or double cords. The number 
of the ganglia corresponds in general to that of the vertebrae in the 
several regions, except in the neck, where there are but three. 

Below, these cords end on the front of the coccyx by a loop on which 
is the ganglion impar, and above they are connected with the carotid 
plexus in the carotid canal. 

The ganglia are connected with the spinal nerves by gray and white 
fibres, the former passing from the ganglia to the spinal nerves, and the 
latter vice versd. The gangUa are also connected together by gray and 
white fibres, the latter being continuous with the fibres of the spinal 
nerves prolonged to the ganglia. 

There are three great plexuses, consisting of nerves and ganglia. 
They are single and lie in front of the spine in the thoraxjic, abdominal, 
and pelvic regions, and each is named, from above downward, the cardiac, 
epigastric, and hypogastric plexus. 

THE SYMPATHETIO NERVES OF THE NECK. 

The cervical part consists of three ganglia, named superior, middle, 
and inferior, on each side. 

The superior ganglion, opposite the second and third cervical ver- 
tebrae, is reddish-gray in color, fusiform in shape, and lies on the rectus 
anticus major behmd the internal carotid vessels 

Branches: an ascending hiBJich runs alongside the internal carotid 
artery, and in the canal separates into an outer division, forming the 
carotid plexus, and an inner, forming the cavernous plexus. 

The carotid plexus lies external to the artery. It sends one or more 
filamejits to the sixth nerve as it lies alongside the artery, and some to 
the Gasserian ganglion; to the sphenopalatine ganglion it sends the large 
deep petrosal nerve, which joins the large superficial petrosal to form the 
Vidian ; it also sends the small deep petrosal, which communicates with 
Jacobson's nerve by joining the tympanic plexus. 

The cavernous plexus, in the cavernous sinus, lies below and internal 
to the internal carotid. It sends a branch to the third nerve, one to the 
fourth, several to the ophthalmic division of the fifth, the sympathetic 
root to the ophthalmic ganglion, and filaments to the pituitary body. 

Both these plexuses supply terminal filaments which form plexuses on 
the ophthalmic and cerebral arteries and subbranches : 

A descending branch to the middle cervical ganglion. 

External branches to the first four spinal nerves, to the ganglia of the 
vagus, the petrous gangUon of the glossopharyngeal, and to the hypo- 
glossal. 

Three internal branches — viz., pharjugeal, laryngeal, and the superior 
cardiac nerve. The pharyngeal runs to the pharynx and unites with 
the branches of the ninth and tenth cranial, forming the pharyngeal 
plexus. 

The laryngeal branch joins the superior and external laryngeal nerves. 

The superior cardiac: nerve descends on the longus cplli behind the 
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common carotid sheath, and crosses the inferior thyroid artery and recur- 
rent nerve. It rises from the upper ganglion, and receives filaments from 
a communicating branch between it and the middle ganglion. On the 
right ^\^% it crosses the subclavian, and runs along the innominate artery 
to join the deep cardiac plexus behind the aorta. It receives many 
branches from the vagus and sympathetic. The left descends along the 
left carotid to enter the superficial cardiac plexus in front of the aorta. 

The anterior branches of the superior gangUon pass to the bloodves- 
sels—viz., to the external carotid and its branches — forming ffangliated 
plexuses named lingual, facial, temporal, meningeal, etc. They com- 
municate with the submaxillary and otic ganglia and with the geniculate 
ganglion of the facial nerve {external petrosal nerve). 

The middle (thyroid ganjg'lion) lies in front of the sixth cervical 
vertebra, on the inferior thyroS artery. It is connected with the supe- 
rior and inferior ganglia and with the fifth and sixth cervical nerves. It 
also gives oflf the thyroid branches and middle cardiac nerves. 

The thyroid branches run along the inferior thyroid artery to the 
gland, and join the recurrent and external laryngeal nerves. On the 
artery they connect with the upper cardiac nerve. 

The middle cardiaxi nerve (deep or great), on the left side, descends 
between the carotid and subclavian arteries to join the deep cardiac 
plexus ; on the right it runs in front of or behind the subclavian artery, 
then along the trachea, to join the deep cardiac plexus. In its course 
it joins the recurrent branch of the vagus and the upper cardiac 
nerve. 

The inferior cervical ganglion lies between the transverse process 
of the seventh cervical vertebra and the neck of the first rib, behmd the 
vertebral artery, and communicates with the seventh and eighth cervical 
nerves. It sends branches to the middle cervical and first thoracic gang- 
lion (these branches may be derived from the middle cervical ganglion), 
and some along the vertebral artery, forming a plexus. It also sends 
oflf the inferior cardiac nerve. This descends behind the subclavian 
artery and along the trachea, and, after communicating with the middle 
cardiac and recurrent nerve, ends in the deep cardiac plexus. 

THE SYMPATHETIO NERVES OF THE THORAX. 

In the thoracic portion ganglia lie in a line along the heads of the 
ribs, beneath the pleura and in front of the intercostal vessels. They 
communicate with the spinal nerves. The upper five or six supply the 
aorta, the vertebrae and their ligaments, and enter into the posterior 
pulmonary plexus. 

The lower six or seven unite to form the splanchnic nerves. 

The ffreat splanchnic arises from the fifth or sixth to the ninth or 
tenth, descends obliquely alon^ the spine, and pierces the cms of the 
diaphrasrm to end in the semilunar ganglion, sending branches to the 
renal plexus and suprarenal capsule. 

The small splanchnic arises from the tenth and eleventh, and, 
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piercing the cms, ends in the coeliac plexus, communicating with the 
preceding and the renal plexus. 

The smallest splanchnic arises from the last ganglion, and pierces 
the cms, joining the renal plexus and sending branches to the coeliac 
plexus. 

THE SYMPATHETIC NERVES OF THE LUMBAR REGION. 

In the lumbar portion the ganglia lie in front of the spine, along 
the inner side of the psoas. They communicate with the ganglia above 
and below, and by two branches with each of the spinal nerves. Branches : 
some cross the aorta to join the aortic plexus ; some cross the common 
iliacs and enter the hypogastric plexus ; others supply the vertel9rae and 
their ligaments. 

THE SYMPATHETIC NERVES OF THE SACRAL REGION. 

In the sacral portion the gangUa lie internal to the anterior sacral 
foramina, sending branches to the ganglia above and below, and two 
branches each to the sacral nerves. The remaining branches join together 
and send filaments, some to enter the pelvic plexus and others to form a 
plexus on the middle sacral artery. The two lowest ganglia on each 
side are joined by a loop over the coccyx, on which is the ganglion 
impar. 

THE SYMPATHETIC PLEXUSES. 

The cardiac plexus lies at the base of the heart, and consists of a 
superficial and a deep part. 

The superficial cardiac plexus lies between the aorta and the right 
pulmonary artery. It is formed by the left superior cardiac nerve and 
the lower cervical cardiac branch of the left vagus, a small ganglion 
(Wrisberg's) being found at their point of union. It forms a great part 
of the right coronary plexus, and sends filaments to the anterior pulmo- 
nary plexus. It receives filaments from the deep cardiac plexus. 

The deep cardiac plexus lies between the trachea and the aorta, 
above the r)ifurcation of the pulmonary artery. It receives all the car- 
diac branches of the sympathetic, excepting the left superior cardiac, 
and of the vagus and its recurrent branch, excepting the lower cervical 
cardiac branch of the left side. 

From the left side of the plexus branches pass to the superficial car- 
diac plexus and to the left coronary plexus. From the right, the branches 
in part join those from the supeiScial plexus to form the ri^ht coronary 
plexus ; some pass to the left coronary plexus, others to the right auricle. 
Both sides of the plexus furnish filaments to the anterior pulmonary 
plexuses. 

The left coronary plexus surrounds the left coronary artery and its 
branches, and supplies the cardiac muscle. The right surrounds the 
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right coronary artery in a similar way. The former receives its filaments 
from the deep plexus, the latter from both superficial and deep. 

The epigastric (solar) plexus is placed in front of the aorta and 
crura of the diai)hragm, behind the stomach, and between the suprarenal 
bodies. It receives the great splanchnic nerves, and the vagi send 
branches to it It consists of a collection of nerves and ganglia, and 
its branches accompany the vessels to the principal viscera of the 
' abdomen. 

The largest of its ganglia are the semilunar, one on each side. They 
lie near the suprarenal bodies, in front of the crura, the right one beneath 
the inferior vena cava. Thev receive the great splanchnic nerves. 

The branches of the solar plexus form secondary plexuses, and 
are the following : 

The phrenic plexus, on the artery of the same name, to the dia- 
phragm, supplies also the suprarenal capsules. It joins with branches 
from the phrenic nerve, and at the point of iunction on the right side 
is a small ganglion, the diaphragmatic, on the under side of the dia- . 
phragm. 

The suprarenal plexus receives branches from the phrenic plexus i 
and great splanchnic nerves. At the point where the latter join is a 
ganglion. 

The renal plexus receives filaments from the aortic plexus and the 
small and smallest splanchnics. The branches run along the renal 
artery, and send filaments to the spermatic plexus and to the inferior 
cava. 

The spermatic plexus is derived from the renal and aortic plexuses, 
and runs on the spermatic vessels. In the female (ovarian) it supplies 
the uterus and ovaries. 

The cceliac plexus surrounds the coeliac axis, and divides into the 
f;astric, hepatic, and splenic plexuses, which accompany the correspond- 
ing vessels. It receives splanchnic branches ; on the left side it receives 
also filaments from the right vagus. 

The gastric plexus receives filaments from the vagi. 

The hepatic plexus receives branches from the left vagus, and sends 
nerves to the right suprarenal plexus, and forms secondary plexuses, 
which follow the branches of the hepatic artery. 

The splenic plexus is reinforced from the left semilunar ganglion 
and the right vagus. 

All the above plexuses run along with the arteries, and subdivide into 
secondary plexuses, corresponding to the arterial branches, which form 
complex communications with one another. The same applies to the 
following : 

The superior mesenteric plexus is reinforced by a branch from the 
union of the coeliac axis and right vagus. 

The aortic plexus, on the abdominal aorta, is reinforced by filaments 
from the solar plexus and lumbar ganglia, renal plexuses and semilunar 
ganirlia. ^ It ends in the hypogastric plexus. 

The inferior mesenteric plexus arises from the preceding, and 
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runs on the artery, joining superior mesenteric branches and the pelvic 
plexus. 

The hypogastric plexus is formed by lateral prolongations from the 
aortic plexus and lumbar ganglia. It lies between the two common iliac 
arteries. Below it bifurcates into the two pelvic plexuses. 

The pelvic plexuses (inferior hypogastric) lie one on each side of 
the rectum, and in the female, the vagina. They receive filaments from 
the second, third, and fourth sacral nerves, and where these join the 
plexus small ganglia are developed. The nerves from the plexus supply 
all the pelvic viscera, accompanying the branches of the internal iliac 
arterv and forming the following secondary plexuses : 

Tne hemorrhoidal plexus joins the superior hemorrhoidal branches 
(from the inferior mesenteric plexus) to supply the rectum. 

The vesical plexus contains many spinal nerves, runs with the vesical 
arteries, and sends nerves along the vas deferens. 

The prostatic plexus consists of large nerves from the lower part of 
the pelvic plexus, which supply the prostate, seminal vesicles, and cav- 
ernous bodies. These latter are divided into the small and large cavern- 
ous, and join the pudic branches. The small pierce the fibrous coat near 
the root of the penis and end in the erectile tissue. The large (single) 
runs forward on the dorsum, and supplies the corpora spongiosa ana 
corpora cavernosa. 

The vaginal plexus runs in the vaginal walls and mucous membrane. 

The uterine plexus sends some branches along the uterine artery, 
and others which directly pierce the cervix and lower part of the body. 
Branches pass also to the ovarian plexus and fundus uteri. 

THE ORGANS OF SPECIAL SENSE. 

THE EYE. 

The eyeball lies in the fat of the orbit, surrounded by a tunic of fascia, 
the capsvle of Tenon, It is composed of segments of two spheres, an 
anterior smaller and a posterior larger, the junction of the sclerotic and 
cornea indicating their limits. It measures 1 inch transversely and ver- 
tically, and somewhat less from before backward. Behind it receives 
the optic nerve, and in front are the eyelids, eyebrows, etc., which com- 
prise the so-called appendages of the eye. 

The appendages of the eye include the eyebrows, eyelids, conjunc- 
tiva, the lachrymal gland and sac, and the nasal duct. The last three 
belong to the "lachrymal apparatus." 

The eyebrows (supercilia) are two prominent tracts of integument 
above the orbit, covered by thick hairs. They are connected with the 
orbicularis, comigator supercilii, and occipitofrontalis muscles. 

The lids (palpebrae) protect the eyeball. Each is conaposed of thin 
integument, areolar tissue, muscular fibres, the tarsal cartilage and liga- 
ment. Meibomian glands, and conjunctiva ; the upper lid, wnich is also 
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the more movable, contaiiis, in addition, the aponeurosis of the levator 
palpebrse. 

The lids are separated, when opened, by a space, the fissura ijalpebra- 
rum, and are united at the angles (canthi). Tne outer canthus is sharp, 
and the inner is more obtuse. At the inner canthus, on each Hd, is 
found the lachrymal tubercle, pierced by the punctum lachrymale, the 
upper opening of the lachrymal canal. 

The tarsal cartilages (tarsi) are two plates of dense fibrous tissue, one 
in each lid. Into the anterior surface of the upper the levator palpe- 
brae is inserted. Each is attached at the inner angle to the tendo oculi 
or internal tarsal Ugamentj at the outer angle to the external tarsal 
Ugament, which is inserted mto the malar bone. 

The tendo ocuU or palpebrarum is Y-shaped. The stem is attached 
to the nasal process of the superior maxilla, and each arm to one of the 
tarsal cartilages. 

The palpebral ligament is a fibrous membrane attached to the tarsal 
cartilages and to the corresponding margin of the orbit. 

The Meibomian glands (sebaceous) lie on the inner surface of the 
Uds, between the tarsal cartilages and the mucous membrane. In the 
upper hd there are about thirty • in the lower, fewer. 

The Imhes (cilia) are short, thick hairs forming a double row on the 
free margin of each lid. Above they are longer and more numerous. 

The co7\junctiva is the mucous membrane of the eye. The palpebral 
portion is very thick and vascular^nd forms at the inner canthus a fold 
known as the plica semilunaris. The ocular portion is loosely connected 
to the sclerotic, but over the cornea consists only of the conjunctival 
epithelium. The line of reflection from the lid on to the eyeball is called 
the fornix conjunctivae. 

Near the inner canthus there is also a collection of follicles consti- 
tuting the caruncula lachrymalis, and external to this is the plica semi- 
lunaris. 

The laduynLal apparatus includes the gland, the two canals, the 
sac, and the nasal duct. 

The gland is about the size and shape of a small almond, and lies in 
a depression in the orbital plate of the frontal bone just inside the 
external angular process. Above it is attached to the periosteum, and 
below it rests on the eyeball and the upper and outer recti. In front 
it is closely connected to the upper Hd and is covered by conjunctiva. 
Its ducts, t«n or more in number, run beneath the conjunctiva and open 
separately at the outer part of the fornix. 

The lachrymal canals commence by small orifices, the puncta, on the 
margin of each Ud, and empty close together into the sac. The upper 
and longer ascends at first, then runs downward and inward ; the lower 
ones downward, then inward. 

The lachrymal sac is the upper dilated part of the nasal duct, and 
lies in a depression formed by the lachrymal and superior maxillaiy 
bones ; it is invested by an aponeurosis derived horn the tendo ocuU, 
and is crossed by the tensor tarsi. 

Digitized by VjOOQIC 



THE EYE. 307 

The nosed duct is contained in a canal formed by the superior maxilla, 
lachrymal and inferior turbinated bones, and runs from the lachrymal 
sac to the inferior meatus. It is lined by a mucous membrane continu- 
ous with the conjunctiva, is narrowest in the middle, and at its lower 
expanded orifice is the valve of Hasner. Its direction is downward, 
backward, and outward. Its epithehum is ciliated. 

The eyeball consists of three coats enclosing the refractive media or 
humors. They are the sclerotic and cornea outside, the retina inter- 
nally, and the choroid between them. 

The sclerotic coat is a dense fibrous membrane, white and smooth 
externally, excepting where it receives the insertion of the recti and 




The lachrymal api)aratus. (Gray.) 

obHqui. Internally it is brown, grooved by the ciliary nerves, and united 
by a connective tissue, the lamina fusca, to the choroid beneath. It 
covers the posterior five-sixths of the eyeball. Behind it receives the 
optic nerve at a point just internal to the centre, the fibrous sheath of 
the former being continuous with the sclerotic. Here there is a number 
of small apertures (lamina cribrosa) for the funiculi of the optic nerve, 
and outside of these smaller foramina for the passage of vessels. 

The cornea forms the anterior sixth of the external coat. It is 
transparent and projecting, and nearly an arc of a true sphere, the ante- 
rior surface being convex and the posterior surface concave. 

The choroid or intermediate coat is continued into the choroid, 
prolonged into the iris anteriorly, and forming the ciliary processes, t 
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It is a chocolate-colored vascular structure Ijdng between the sclerotic 
and retina and investing the posterior five-sixths of the eyeball, blend- 
ing in front with the iris after forming a number of folds, the ciliary 
processes. Behind it is pierced by the optic nerve. It is smooth inter- 
nally, and is connected to the lamina fusca of the sclerotic externally. 

Fig. 63. 
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The ciliary processes^ seventy or more in number, consist of a circle 
of folds or thickenings of the choroid received into pits in the vitreous 
and suspensory ligament of the lens. They are divided into a larger 
and a smaller set, the former being about ^ inch in length. Their 
inner surface is covered by the layer of hexagonal pigmented cells of 
the retina. 

The choroid is really a plexus of fine bloodvessels. Externally it 
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presents a membrane, the lamina suprachoroidea, between which and 
the lamina fusca is a lymph-space which communicates with the capsule 
of Tenon through apertures in the sclerotic. 

The ciliary musde is a circular plane of unstriped muscle placed 
between the choroid and sclerotic at its anterior part. It consists of 
circular and radiating fibres. The latter arise near the union of the 
sclerotic and cornea, and are inserted into the choroid opposite the 
ciliary processes ; the former surround the insertion of the iris. 

The iris gives to the eye its color. It is a thin, contractile, circular 
membrane presenting, at about its centre, a circular aperture, the pupil. 
It is suspended in the aqueous humor behind the cornea and in front 
of the lens. Its circumference is continuous with the choroid and, 
through the ligamentum pectinatum, with the cornea. Its posterior 
surface is covered by dark pigment resembling that of a ripe grape ; 
hence the term '* uvea." The edges of the pupillary orifice are in con- 
tact with the lens, the size of the pupil varying from ^V <^ i ii^ch 
across. 

The muscle-fibres are radiating and circular. The latter form a 
sphincter for the pupil ; the former constitute the dilator muscle. 

The arteries are supplied from the long and anterior cihary. The 
nerves are branches of the lenticular ganglion and the long ciliary from 
the nasal branch of the ophthalmic. They form a plexus around the 
circumference of the iris, and end in the muscular fibres and in a net- 
work on the front of the iris. The nerves to the circular fibres come 
from the motor oculi; those to the radiating, from the symnathetic. 

The retina is a deUcate nervous membrane on which tne image of 
perceived objects is formed. It lies between the choroid and the hyaloid 
membrane of the vitreous, and is composed of ten layers. Behind, the 
optic nerve expands into it, and in front it terminates in a dentated 
margin, the ora serrata, at the outer edge of the cihary processes. It 
then sends off a thin, non-nervous membrane, the pars ciharis retinae, 
to the tips of the cihary processes. The inner surface of the retina 
presents at its centre an elliptical spot about ^V inch across, the macula 
ItUea. In the centre of this spot is a depression, the fovea centralis, 
which, on account of the extreme thinness of the retina, shows the pig- 
mentary layer of the choroid, and hence presents the appearance of a 
foramen. ^ About ^ inch to the inner side of the vellow spot is the 
porus opticus, at which point the optic nerve enters, the nervous matter 
being heaped up here so as to form the colliculus. Passing through 
nearly the entire thickness of the retina, supporting its lavers and bind- 
ing them together, are the radiating fibres, or fibres of Miiller. They 
form at one extremity the membrana hmitans interna, and at the other 
the externa. 

The vitreous body is a transparent gelatinous fluid enclosed in a 
transparent membrane, the hyaloid, and fills about four-fifths of the 
eyeball. In front it is hollowed out to receive the lens and its capsule, 
being adherent to the back of the latter. In the centre of the vitreous 
from the entrance of the optic nerve to the back of thejens runs a 
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canal. It contains fluid, is about ^ inch in diameter, and is called the 
canal of Stilling. 

The crystalline lens is a solid transparent biconvex body which lies, 
enclosed in its capsule, in front of the vitreous and behind the iris. The 
greater convexity is behind, and the lens measures antero{)OSteriorly ^, 
transversely J, inch. It consists of concentric laminae which are pro- 
gressively harder from without inward. 

The capsule is an elastic, transparent, structureless membrane, in 
contact anteriorly with the iris and held in place by the svspensory liga- 
ment 

The suspensory ligament is a thin, transparent membrane placed 
between the vitreous humor and the ciliary processes, and presents 
externally a number of folds which receive those of the ciliary proc- 
esses. It is really a part of the hyaloid membrane, which runs forward 
to the front of the margin of the lens. It is^ also csdled the zonula of 
Zinn, and is covered externally by the pars ciliaris retinae. Between its 
back part and the lens is a space, the canal of Petit. This canal is 
bounded in front by the suspensory ligament (zonula of Zinn), behind 
by the vitreous, and at its base is the capsule of the lens. 

The aqueous humor is the fluid which fills the space between the 
suspensory ligament and capsule behind and the cornea in front. That 
part of this space which lies in front of the iris is called the ant^or 
chamber ; the part behind the iris is the postet'ior chamber. The latter 
is really only the small interval between the iris, suspensory ligament, and 
ciliary processes. 

For a more complete description of the minute structure of the eye, 
see Histohgy of this series. 

THE EAR. 

The ear is divided into the external ear, the middle ear or tympanum, 
and the internal ear or labyrinth. 

The external ear, the projecting part, or pinna, and the external 
avditory canal and m^atm. The pmna or auricle is ovoid in outline, 
concave externally, and facing outward and somewhat forward, presenting 
eminences and depressions to which various names have been given. 
Thus, the most external ridge is the helix ; parallel and internal to this 
is the antihdix, a ridge which divides above to enclose the fossa of 
the antihdtx;' between these two ridges is the fossa of the hdix (fossa 
scaphoidea) ; in front of the antihelix is a deep depression, the concha, 
which presents above and in front the commencement of the helix ; in 
front of the concha is a small process, the tragus, which points backward ; 
and behind this is the antitragus, a deep notch, the incisura intertragica, 
separating the two ; and, lastly, below these is the lobule. 

The pinna consists of a plate of yellow fibrocartilage covered by skin 
and some adipose tissue. It enters also into the formation of the external 
meatus, being attached to the external auditory meatus of the temporal 
bone. The lobule contains only fat and strong fibrous tissue. 
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The external auditory canal is IJ inches long, atid runs from the con- 
cha to the membrana tympani. It is directed obHquely forward, inward, 
and downward, and presents an eminence in the floor of the osseous part, 
which makes the direction of the canal at first upward, then downward. 
It is narrowest at its middle. Its floor is longer than the roof, on account 
of the obUque position of the membrana tympani. It opens externally 
by means of the external auditory meatus. 

The middle ear or t3rinpaniLm is a cavity in the petrous portion of 
the temporal bone, extending from the membrana tympani to the outer 
wall of the labyrinth. Its width varies from ^ to t inch. It contains 
the ossicles of the ear, with their Ugaments and muscles, and certain 
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nerves. It is filled with air, and communicates by means of the Eusta- 
chian tube with the pharynx. 

The roof of the tympanum is formed of very thin bone, which sepa- 
rates it from the cranial cavity. The^oor is also of bone, and separates 
it fix)m the jugular fossa beneath and the carotid canal in front. The 
miter wall is formed by the membrana tympani and the ring of bone 
into which this is inserted, and presents, just in front of the bony ring, 
the Glaserian fissure, which lodges the processus gracilis of the malleus 
and transmits some tympanic vessels ; at the back part, the iter posterius 
for the entrance of the chorda tympani, and the iter antenus, anteriorly, 
for its exit. The former leads to the aqueductus Fallopii, the latter to 
the canal of Huguier. 

The membrana tympani is a thin membrane inserted into a ring of 
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bone at the bottom of the external canal, which is grooved for its recep- 
tion. It is ovoid in form and directed obliquely downward and inward. 
On its inner surface is the handle of the malleus, which extends from 
about the middle of its roof to a little below its centre, covered by 
mucous membrane where it is attached. This process draws the mem- 
brane inward, making its outer surface concave and its inner convex. 
Externally, the membrane is covered with skin, continuous with that of 
the meatus ; internally, with mucous membrane continuous with that of 
the tympanum ; and between these two is a fibrous layer, some of its 
fibres radiating from the handle of the malleus, others being circular 
and placed near the circumference. At the anterosuperior part of the 

Fig. 65. 
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membrane is a notch in the bony ring, the notch of Rivini. That part 
of the membrane occupying it is called the memhrana flaccida. 

The inner wall of tne tympanum is vertical and uneven. It presents 
the following : [a) The fenestra ovalis, leading into the vestibule, and 
occupied in the recent state by the base of the stapes and its annular 
ligament, (h) Fenestra rotunda^ in a conical fossa leading mio the cochlea, 
a rounded eminence, (c) the promontory, separating it from the pre- 
ceding. It is closed, in the recent state, by the memhrana tympani 
semmdaria. This is composed of three layers, and is concave toward 
the tympanum. The middle layer is fibrous, the outer and inner being 
continuous with the lining membrane of the two cavities. The promon- 
tory indicates the first turn of the cochlea, and is grooved for branches 
of the tympanic plexus, id) The ridge of the aqueductus FaUopii^ 
running above the fenestra ovalis and descending on the posterior wall. 
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(e) The pyramid, a hollow eminence containing the stapedius, the 
tendon of the muscle escaping through a foramen in its summit. A 
minute canal containing the nerve to this muscle runs from the aqueduc- 
tus Fallopii to the cavity of the pyramid. 

The posterior wall of the tympanum presents above one large and 
several small apertures leading to the maMoid cells. 

The anterior extremity opens into two canals separated by a process 
of bone, the processus cochleari/onnis. The upper of these canals is the 
smaller and transmits the tensor tympani ; the lower contains the Eusta- 
chian tube, an osteocartilaginous passage IJ inches long, leading to the 
pharynx. Both of these canals run in a direction downward, forward, 
and inward. 

The osseous part of the Eustachian tube is i inch long, and to its 
lower end is attached the triangular piece of fibrocartilage forming the 
remainder of the tube. The edges of the cartilage are not in contact, 
but are joined by fibrous tissue. The tube is wide at its lower extremity, 
and opens at the upper and lateral part of the pharynx, above the hard 
palate and behind the lower turbinated bone, it is lined by epithelium 
continuous with that of the pharynx. 

The ossicula are three small movable bones, named the malleus, 
incus, and stapes. The first is attached to the membrana tympani ; the 
second is between the other two ; the last named is attached to the 
fenestra ovalis. 

The malleus (a hammer) consists of a head, neck, and three processes 
— ^viz., the processvs gracilui^ the processus brevis^ and the manubrium. 
The head articulates with the incus. The tieck is below it, and rests on 
a prominence which is connected with the three processes. The m>anvr 
hrium tapers to its extremity, which is flattened, and it is connected with 
the membrana tympani. The tensor tympani is attached to its inner 
side near its upper end, and from its root springs the processus hrems. 
The processus gra^ilw is long and slender, and is connected by bone and 
fibrous tissue with the Glaserian fissure. 

The incus (an anvil) has a body and two processes. The body pre- 
sents a saddle-shaped articular ^urface for the malleus ; the short process 
is conical, looks backward, and is attached to the opening which leads to 
the mastoid cells ; the long process descends behind the manubrium of 
the malleus, to end in the os orbicvlare, or lenticular process, which 
articulates with the head of the stapes. 

The stapes (a stirrup) presents a hexid, which articulates with the os 
orbiculare ; a. neck, to whicn is attached the stapedius muscle ; and two 
crura, diverging firom the neck, and connected at their extremities by 
the Imse, which fills up the fenestra ovalis. 

The articulations between the several bones are provided with synovial 
membranes ; their surfaces are covered with cartilage and are connected 
by capsular ligaments. The following ligaments connect the bones with 
the walls of the tympanum : 

The anterior tigament of the malleus is attached to the neck of the 
malleus at one end, and at the other to the anterior wall of the tympanum 



314 NEUROLOGY. 

close to the Glaserian fissure, and its suspensory ligament runs from the 
roof of the tympanum to the head of the bone. An eoctemal ligament 
runs from the notch of Rivini to the body and lesser process, and the 
a^xessory anterior ligament is the thickened front portion of the sheath 
of the tensor tympani, which runs from the anterior wall to the manu- 
brium and neck. An inferior ligament runs from the end of the handle 
to the outer wall of the tympanum. 

The base of the stapes is fixed to the margin of the fenestra ovalis by 
an annvlar ligament 

The incus is provided with a posterior ligament, running from the 
short process to the posterior wall, and a suspensory ligament, from the 
roof of the tympanum to the upper part of the bone near its articulation 
with the malleus. 

The Muscles of the Middle Ear.— The tensor tympani runs in 
the canal previously mentioned. Arising from the under surface of the 
petrous portion, the cartilage of the Eustachian tube, and the niargins 
of its own canal, its tendon is reflected over the processus cochleariformis 
and is inserted into the handle of the malleus near its root. It pulls on 
the malleus, thus drawing inward and making tense the membrana 
tynipani. its iierve comes from the otic ganglion. 

The stapedius arises from the sides of its containing cavity within 
the pyramid, and, emerging from the apex, is inserted into the neck of 
the stapes. It draws the head of the stapes backward, thus pressing 
the base against the fenestra ovalis and compressing the contents of the 
vestibule. Its nerve is the tympanic branch of the facial. 

The mucous membrane of the tympanum is pale and thin and its 
epithelium ciliated. It invests the contents of tne cavity, the inner 
surface of the membrana, and covers the fenestra rotunda. It is con- 
tinuous with that of the mastoid cells. Eustachian tube, and pharynx. 

The tympanic arteries come frona the internal maxillary, the stylo- 
mastoid oranch of the posterior auricular, the petrosal branch of the 
middle meningeal, the Eustachian branch of the ascending pharyngeal, 
and from the mtemal carotid. The veins reach the internal jugular by 
means of the middle meningeal and pharyngeal veins. 

The nerves of the tympanum are the muscular, already men- 
tioned ; the nerves to the mucous membrane from the tympanic plexus ; 
the communicating — viz., between Jacobson's nerve, the sjanpathetic, 
and branches of the geniculate ganglion of the seventh ; and the chorda 
tympani. 

Jacobson's nerve (tympanic branch of the ninth) enters the tympanum 
in the floor and passes to the promontory. It forms the tympanic 

})lexus, from which are supplied the fenestrse, Eustachian tube, and 
ining membrane, and sends off two communicating branches : one to 
the carotid plexus, one to the great superficial petrosal. It then 
receives a filament from the geniculate ganglion of the facial, and pro- 
ceeds to join the otic ganglion as the lesser superficial petrosal nerve. 

The chorda tympani arises from the facial near the stylomastoid 
foramen, enters at the base of the pyramid, crosses the bcmpanum 

Jigitized by VjOOQIC 



TBE EAR. 315 

between the long process of incus and handle of malleus, and runs 
through the iter chordae anterius to the canal of Huguier. 

The internal ear is the essential part of the hearing apparatus, 
since here the auditory nerve is distributed. It is contained in a cavity 
in the petrous bone, and is made up of the osseous labyrinth and of the 
membranous labyrinths. 

The osseous labyrinth contains the membranous labyrinth, and is 
divided into three parts, the vestibule, semicircular canals, and cochlea. 
It communicates in the dry state with the tympanum by means of the 
fenestras. Between the osseous and membranous labyrinth is a space 
occupied by a clear fluid, the perilymph, and within the membranous 
labyrinth is the endolymph. 

The vestibnle is the central cavity lying between the cochlea in 
front and the semicircular canal behind, the tympanum being external. 
Its outer or tympanic wall presents the fenestra avalis. 

Its inner wall has in front a depression, the fovea hemispherica, 
pierced by several minute holes for the auditorj^ filaments, and, behind 
this, a ridge, the crista vestibuli Behind this ridge is the opening of 
the aqueductus vestibuli. In the roof is a depression, the fovea hemi- 
dliptica. 

Behind, the vestibule presents five foramina leading into the semi- 
circular canals, and in front a larger foramen leading into the scala ves- 
tibuU of the cochlea. 

The semicircnlax canals are three bony tubes of unequal length 
lying above and behind the vestibule, each forming about two-thirds of 
a circle. Their general diameter is ^V ij^ch, but at one end is a dilata- 
tion, the ampulla,^ inch in diameter. They empty into the vestibule 
by five apertures, in one of which two tubes join. 

The superior is vertical and is set transversely, forming an eminence 
seen on tne upper surface of the petrous bone. The ampulla of this 
tube opens into the upper part of the vestibule, the other end opening 
by a foramen into the back part, in common with the posterior canal. 

The posterior is also vertical, but is set anteropostenorly and is longer 
than the others, its ampulla being at the postero'inferior part of the 
vestibule, the other extremity joining with the preceding canal, as 
described. 

The external is horizontal and the shortest, its ampulla being at the 
outer part, above the fenestra ovalis, and the other end at the upper 
and back part of the vestibule. 

The cochlea resembles a snail-shell. Its apex looks forward and 
outward, and its base toward the internal auditory meatus. Within is 
a centre-piece, the modiolus or columella, around which the canal runs 
spirally for two and a half turns. 

Within the canal, and attached to the modiolus, is the lamina 
spiralis. This plate of bone partially divides the spiral canal into two 
compartments or scalae, the division being completed by a membrane 
(see below) which reaches the outer wall of the cochlea. The upper 
scala is known as the scala vestibuli; the lower is the scala tympani.^ 
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The modiolus or columella, the centre-piece of the cochlea, runs from 
base to apex. It is conical in form, the base corresponding to that of 
the cochlea, and is pierced by foramina for the cochlea branches ot the 
auditory nerve and for the vessels which pass to the lamina and spiral 
canal. One of these, larger than the rest, is the opening of the canaUs 
modioli centralis. Diminishing gradually in size, the modiolus termi- 
nates obove in a bony process, the infunaibtdum, which blends with the 
cupola or last half turn of the spiral canal. Here the two scalae com- 
municate by a small opening, the helicotrema. Around the modiolus, 
along the attachment of the lamina spiralis, is the spiral canal of the 
modiolus, containing a gangUated portion of the cochlear nerve, the 
ganglion spirale. 

The spiral canal is IJ inches long and ^ inch in diameter at its 
widest part, which is below. The scala vestibuli communicates with the 
vestibule by the foramen above mentioned, and a part of it, marked 
off by a membrane, is called the scala media (see below). The scala 
tympani commences at the fenestra rotunda, and close to its commence- 
ment is the opening of the aqueductus cochleoe^ by which it communi- 
cates with the subarachnoid space, and in which there is transmitted a 
small vein to the internal jugular. The spiral lamina ends above in a 
hook-like process, the hamiuus, which partly bounds the helicotrema. 

The membranous labyrinth is contained within the osseous laby- 
rinth, having a similar form, though smaller and separated from it by 
the perilymph. It contains the endolymph and receives the distribution 
of the auditory nerve. In the vestibule it consists of the utricle and 
the saccule.^ 

The utride is in the upper and back part, its cavity communicating 
by five apertures with the menabranous semicircular canals. It is in 
contact with the fovea hemielliptica. 

The saccide is in the fovea hemispherica, and communicates with the 
utricle by means of a small tube which passes into the aqueductus 
vestibuli, and there joins a canal (saccus mdolymphaticm)^ which canal 
is prolonged from the utricle and ends in a blind extremity ; and with 
the scala media by means of the canalis reuniens. 

The membranous semicircular canals are similar in shape to, but are 
only from one-fifth to one-third the diameter of, the bony canals ; the 
ampullae, however, are relatively large. Two small masses of calcium 
carbonate are found in the utricle and saccule. They are called the 
otoliths. 

In the cochlea the membranous labyrinth is represented by the scala 
media and the parts therein, which are formed as follows: 

Along the edge of the spiral lamina the periosteum on its upper sur- 
face is raised up like a C to form the limhus laminae spiralis. Thus 
there is a groove (the sulcus spiralis), the upper and lower lips of this 
sulcus being called respectively the labium vestibulare and tympanicum. 
From the latter the memhrana basilaris extends to the outer wall, along 
the latter attachment forming the ligamentum spirale. Above the 
limbus to the outer wall stretches another membrane, Reissner's. The 
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space below the osseous lamina and the membrana basilaris is the scala 
tympani ; above the membrane of Reissner is the scala vestibuli ; and 
that space bounded by the two membranes and the outer wall of the 
cochlea is known as the scala media, or canal of the cochlea, which ends 
at the apex of the cochlea in a blind pointed extremity, and opens 
below into the saccule, as described above. Between the two mem- 
branes mentioned a third stretches across in the scala media to the 
outer wall. This is called the membrane of Corti, or membrana tectoria. 
Between the membrana basilaris and the last-named membrane is a 
space which contains the organ of Corti. 

The organ of Corti lies on the basilar membrane. The central part 
is composed of two rows of peculiarly shaped cells called the rods of 
Corti, outer and inner. These rods meet above by their extremities, 
and enclose an angular tunnel between them and the basilar membrane, 
the zona arcuata. The inner rods run close to the labium tympanicum, 
and along their inner side is a series of epitheloid cells continuous with 
the cubical epithelium of the sulcus spiralis. These present a row of 
short, stiff hairs, forming a sort of brush. External to the outer rods 
are several rows of similar cells. These are called the outer and inner 
hair-celLs. 

The reticular lamina is a delicate structure composed of small seg- 
ments called phalanges arranged side by side and separated by holes, 
through whicn the nairs of the outer nair-cells project. The whole 
organ thus described is covered by the membrane of Corti (membrana 
tectoria). 

The arteries of the internal ear are the auditory branch of the basilar, 
the stylomastoid branch of the posterior auricular, and branches occa- 
sionally from the occipital. The first named divides into a cochlear and 
a vestibular branch. 

The auditory nerve divides at the bottom of the internal auditory 
meatus into a superior and an inferior branch. The former divides into 
branches, which are distributed to the utricle and to the ampullaB of the 
superior and external semicircular canals ; the latter sends branches to 
the saccule, to the ampulla of the posterior canal, and to the cochlea. 

The cochlear branch sends its filaments through the canals of the 
modiolus, and these form the ganglion spirale. This ganglion sends 
other filaments to the sulcus spirale and organ of Corti. 

THE NOSE. 

The nose is the organ of smell, and consists of an external part, the 
nose, and an internal, the nasal fossae. 

The nose is pjnramidal, and is formed by the nasal bones and nasal 
processes of the superior maxillary bones, and of five cartilages — viz. , 
the two upper and the two lower lateral cartilages, and the cartilage of 
the septum. The two openings, the anterior nares, are directed down- 
ward, and just inside of them are some short, stiflF hairs, the vibrissas. 
The bones and cartilages are covered by skin on the outer side and by 
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mucous membrane on the inner. Between the anterior nares is a fold 
of skin, the columna nan, which continues the septum. The two lateral 
parts join in front to form the dorsum, and this ends below in the 
rounded lobe of the nose. 

The npper lateral cartilages lie one on each side, below the nasal 
bones, and are triangular in form. The anterior margin joins its fellow 
above and the edge of the cartilage of the septum below. The inferior 
edge joins the lower lateral cartilage by means of fibrous tissue, and the 
posterior edge the nasal and supenor maxillary bones. 

The lower lateral cartilages are thin, and are curved so as to form 
the front and both walls of the nostrils. Behind it is attached to the 
superior maxilla, above to the upper cartilage. Between it and the 
former several smaller cartilages may be seen. It also Joins a small part 
of the cartilage of the septum. In front it joins its fellow to form the 
tip of the nose. 

The cartilage of the septum is quadrilateral, and thinner at the 
centre than at its borders. It forms the anterior part of the septum, 
and is joined superiorly to the nasal bones, and to the upper and lower 
lateral cartilages by its anterior margin. Its posterior margm is attached 
to the front of the perpendicular plate of the ethmoid, and its lower 
margin to a groove on the vomer and the ridge between the superior 
maxillas. 

The arteries are the lateralis nasi, artery of the septum from the 
superior coronary, infraorbital, and nasal branch of the ophthalmic. 

The veins end in the facial and ophthalmic. 

The nerves are from the facial, mfraorbital, infratrochlear, and nasal 
branch of the ophthalmic. 

The nasal fossse (for the osseous part, see Bones) open in front by 
the anterior nares, and into the pharynx behind by the posterior nares. 
The mucous membrane is called the pituitary or Schneiderian mem- 
brane, and is attached directly to the periosteum or perichondriimi. It 
is continuous with that of the pharynx, conjunctiva, tympanum, and 
mastoid cells, antrum of Highmore, and with that of the different canals 
which connect these parts. 

The epithelium is squamous near the nostril, columnar where the 
olfactory nerves are distributed, and columnar and ciliated elsewhere. 

The nasal fossae in the recent state present a different appearance 
from that seen in the skeleton. They are narrowed, and their com- 
ponent parts appear thicker, their turbinated bones being very promi- 
nent, xhe apertures of the various foramina are narrowed, or even 
closed, by the lining membrane. 

The arteries of the nasal fossae are the ethmoidal, the small menin- 
geal, sphenopalatine, and alveolar. 

The veins empty into the ophthalmic and facial, and through the 
foramen caecum communicate with the cranial sinuses. 

The nerves are the olfactory filaments distributed to the upper third 
of the septum and the surfaces of the superior and middle turbinated 
bone (these filaments do not reach the middle or inferior meatus), the 
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nasal branch of the ophthalmic, the anterior dental of the superior 
maxillary, and the Vidian, nasopalatine, and anterior palatine. 

THE TONGUE. 

The tongue is composed of muscular substance covered by mucous 
membrane. Behind it is attached to the hyoid bone, and below by 
means of the cenioglossus to the lower jaw. The mucous membrane is 
continuous with that of the gums, and forms on the middle line of the 
under surface a fold, the frcenum UngucB. Along the middle Une of the 
dorsum is a depression, the raphe^ which ends in the foramen ccecuniy 1 
inch from the base. At its base three folds of mucous membrane, the 
glossoepiglottic Hgaments, two lateral and one median, connect it with 
the epiglottis. 

The anterior two-thirds of the dorsum are covered with papHloe^ as 
well as the tip and borders. These are of three kinds, circumyallate, 
fungiform, and conical, and are covered by minute secondary papillaB. 

The circumvallate (papillaB maximaB), eight to ten in number, run 
from the foramen caecum in two lines forward and outward, making 
a V. Each papilla lies in a depression which is surrounded, in turn, by 
an elevated ring. 

The fungiform (mediae) are smaller and more numerous. They 
occupy the middle and front part of the dorsum, and occur at the apex 
and near the borders. 

The conical papUke (minimae) are the smallest and most numerous, 
and are found all over the dorsum. They run in lines which diverge 
from the raphe obliquely behind, nearly transversely in front. 

The secondary papillae send off fine processes, wnich give the appear- 
ance called filiform. 

The glands of the mucous membrane are of two kinds, mucous and 
serous glands. 

A quantity of lymphoid tissue is found between the ej)iglottis and 
papillae maximae, collected into masses, the follicles. The epithelium is 
stratified. 

The tongue is divided by a fibrous septum into two symmetrical 
lateral halves: the septum is connected to the hyoid bone by the 
so-called hypoglossal membrane, which receives some of the fibres of 
the geniohyoglossus muscle. 

The tongue has extrinsic and intrinsic muscular fibres. The former 
include the hyoglossus, genioglossus, styloglossus, palatoglossus, and 
part of the superior constrictor. The intrinsic muscles are the various 
parts of the lingualis. These parts are the superior and inferior longi- 
tudinal, vertical, and transverse. 

The arteries are the lingual and branches of the ascending pharyn- 
geal and facial. The veins join the internal jugular. 

The nerves are four in number: the lineal branch of the fifth (gus- 
tatory), to its anterior two-thirds ; the hngual branch of the glosso- 
pharyngeal, to the base and papillae maximae ; the hypoglossal, to ^e 
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muscles; and the chorda tympani, to the lingualis. It also receives 
sympathetic branches. 

The glossopharjTigeal confers taste ; the gustatory, common sensa- 
tion ; and the hypoglossal, motion ; also the facial, by means of fibres 
from the chorda tympani. 

QUESTIONS ON NEUROLOGY. 

Describe the fissures on the convex surface of each hemisphere, giving the 
names of the lobes thus divided off. 

Describe the fissures and lobes of the median surface. 

What is the corpus callosum ? 

Where is the island of Eeil ? 

Describe the hippocampus major and the hippocampus minor. 

What does the internal capsule separate ? 

What does the external capsule separate ? 

What lies between the internal and external capsules? 

What are the nuclei of the optic thalami ? 

Describe the lateral ventricles. 

Describe the fourth ventricle, giving its location, boundaries, roof, and the 
markings of its floor. 

What are the peduncles of the cerebellum ? 

What causes the rearrangement of the elements of the cord in the medulla 
oblongata ? 

What gray matter of the brain is directly continuous with that of the cord ? 

Name the main lobes of the cerebellum. 

Name in order the lobules and interlobular fissures of the upper surface of 
the cerebellar worm and hemispheres. 

What are the enlargements of the cord ? To what are these enlargements 
due? 

Eoughly speaking, what form does the gray matter of the cord take ? 

Name the fissures and columns of the cord. 

What are the membranes of the cord and brain ? 

What is the lowest part of the cord called, and how low does it extend ? 

Draw the plan of the brachial plexus. 

How and where is the median nerve formed ? 

Give the course and relations of the median nerve. 

How may the median nerve be located opposite the wrist? 

Name the digital branches of the median nerve. 

What muscles of the hand does the median nerve supply ? 

What nerve supplies all the other muscles of the baud ? 

What cord does the musculospiral nerve come from ? 

How and where does the musculospiral nerve end below ? 

What does the radial nerve supply ? 

How does the posterior interosseous nerve get to a posterior position ? 

What nerve is in close relation to the surgical neck of the humerus ? 

What relation does the ulnar nerve bear to the elbow, and between what 
bony prominences is it at that point? 

What are the muscular relations of the ulnar nerve in the forearm, and 
what muscles does it supply there ? 

Draw the lumbar plexus from memory. 

What nerves of the lumbar plexus remain to the inner side of the middle 
of the psoas magnus ? 

Between what muscles is the anterior crural nerve just below Poupart's 
ligament? 
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What separates the anterior craral nerve from the common femoral artery ? 

What structures pass between the anterior and posterior groups of the 
branches of the anterior crural nerve ? 

Describe the relation of the long saphenous nerve to the femoral artery. 

What relation does the external cutaneous nerve bear to the sartorius mus- 
cle just after leaving the abdominal cavity? 

What structure separates the branches of the obturator nerve? 

Where does the obturator nerve leave the pelvis ? 

To which side of the great sciatic nerve is the small sciatic ? 

Across what aspect of the long head of the biceps does the small sciatic 
pass? 

Upon what muscles does the great sciatic nerve lie? 

Into what does the great sciatic divide ? 

Between what muscles does the peroneal nerve lie, opposite the knee-joint? 

Where is the peroneal nerve subcutaneous, and where does it divide ? 

What various relations does the anterior tibial nerve bear to the anterior 
tibial artery ? 

Where does the anterior tibial nerve terminate ? 

At what point does the popliteal nerve become the posterior tibial ? 

What are the articular branches of the popliteal and peroneal nerves, and 
what vessels do they accompany ? 

What relation does the posterior tibial nerve bear behind the internal malle- 
olus to other structures in that place ? 

Of what nerve are the internal and external plantar nerves branches, and 
to what nerves of the hand do they very closely correspond ? 

Give in order the names of the twelve cranial nerves. 

Tell how each of the cranial nerves makes its exit from the skull. 

Describe the optic chiasm. 

What muscles does the third nerve supply ? 

What are the three branches of the ophthalmic division of the fifth cra- 
nial nerve ? 

How may the lingual and inferior dental nerves be distinguished? 

Why is the sixth cranial called abducens? 

Where does the facial nerve enter the skull? Where does it come out? 

What are the main divisions of the facial nerve? 

What muscle is the guide to the glossopharyngeal nerve in the neck ? 

Describe precisely the course and branches of the pneumogastrics. 

How do the right and left recun-ent laryngeal nerves diflfer in origin ? 

Where do you look in the neck for the recurrent laryngeals? 

Which pneumogastric lies in front of the oesophagus in the lower part of 
the thorax ? 

What muscle does the spinal accessory often pass through? 

What muscles does the spinal accessory supply in part ? 

Describe the course and relations of the hypoglossal. 

What triangle does the hypoglossal help form? What muscles does it 
supply? 

Where and how is the phrenic nerve formed ? 

What relation does the phrenic nerve bear to the pleural and pericardial 
sacs? 

Is the phrenic in front of or behind the root of the lung? 

Is the sympathetic system directly connected with the cerebrospinal sys- 
tem? 

What are the principal trunks of the sympathetic system ? 

Describe the eyeball. 

What and where are the Meibomian glands? 



Describe the lachrymal apparatus. 
21— Anat. 
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What do the chambers of the eye contain ? 

Just where is the lens, and what holds it in place ? 

Locate and describe the tympanum. 

What ossicle may be seen through the tympanic membrane? 

Describe the Eustachian tube. 

What air sinuses communicate with the middle ear? 

Describe the nasal fosssB. 

Which meatus does the antrum open into? Which, the infundibulum ? 
Which, the lachrymal canal ? 

In what part of the mucous membrane of the nose are the filaments of the 
olfactory nerves distributed ? 

What kinds of papillae are found in the tongue ? 

What nerves supply the tongue? 
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PART VL 

SPLANCHNOLOGY OR THE ANATOMY OF 
THE VISCERA. 



THE ORGANS OF RESPIRATION. 

THE LARYNX. 

The larynx is the organ of the voice, and is placed at the upper 
and foregart of the neck, between the tracnea and base of the tongue. 

Relations. — It has on each side of it the great vessels, and behind 
it the pharynx. In front are the cervical fascia mesially and the upper 
end of the thyroid gland, and on each side the sternohyoid and thyroid 
and the thyrohyoid muscles. It consists of various cartilages held 
together by ligaments, and is lined internally by mucous membrane. 

The oartuages are nine: three pairs, the arytenoid, cornicula 
lar^ngis, and cuneiform; and three single, the thyroid, cricoid, and 
epiglottis. 

The thyroid cartilage is the largest, and consists of two lateral 
parts or alse uniting in front to form the projection of the pomum 
Adami. This is subcutaneous, more distinct above and in the male. 
Eaxjh ala is quadrilateral, and presents externally a tubercle from which 
a ridge descends obliquely forward. This ridge gives attachment to the 
sternothyroid and thyrohyoid, and the surface behind it to the inferior 
constrictor muscle. Internally it is smooth, and in the angle the epi- 
glottis, true and false vocal cords, and the thyroarytenoid and thyro- 
epiglottic muscles are attached. The upper border is concavoconvex, 
and in front is notched over the pomum Adami, giving attachment 
throughout to the thyrohyoid membrane. The lower border is joined 
to the cricoid cartilage by the cricothjroid membrane. The posterior 
borders end in the ujmer and Ixmer cormm ; to the upper are attached 
the lateral thyrohyoid ligaments, and the lower, which are shorter and 
thicker, present internally a facet for articulation with the cricoid carti- 
lage. Tlie stvlopharyngei and palatopharyngei are attached also to the 
posterior border. 

The cricoid cartilage resembles a signet ring, is narrow in front, 
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and gives attachment to the cricothjToid muscle, and behind it to some 
of the fibres of the inferior constrictor. It is broad behind, with a 
median ridge for the oesophagus, separating two hollows for the crico- 
arytenoideus posticus, and presents at about the middle of the lateral 
surface a prominence on each side which articulates with the corre- 
sponding inferior comu of the thyroid cartilage. The lower border is 
joined to the upper ring of the trachea ; the upper gives attachment in 
front and laterally to the cricothyroid membrane and the lateral crico- 
arytenoideus muscle. Behind, at each end of its upper border, is an 
oval surface for the corresponding arytenoid cartilage, with a notch 
between. 

The arytenoid cartilages are pyramidal in form, presenting three 
surfaces, an apex and base, and rest by their bases on the highest part 
of the upper border of the cricoid cartilage behind, their curved apices 
approximating. To the posterior surface is attached the arytenoideus ; 
to the anteroexternal, the thyroarytenoideus and the false vocal cord ; 
and the internal is covered by mucous membrane. The apex is curved 
backward and inward, and surmounted by the corniculum laryngis. The 
base presents a concave surface to articulate with the cricoid cartilage, 
and to its external 2^x1^% [muscular process) are attached the lateral and 
posterior cricoarytenoidei, and to the anterior angle [vocal process) the 
true vocal cord. 

The cornicnla laryng^is (cartilages of Santorini) are two small, coni- 
cal, yellowish bodies which prolong the apices of the arytenoid cartilages 
backward and inward. 

The cnneifonn cartilages (Wrisberg's) are two small, vellow, elon- 
gated bodies lying one in each fold of the mucous membrane which 
stretches between the arytenoid cartilage and the epiglottis. 

The epiglottis is a fibrocartilaginous lamella, shaped Uke a leaf, lying 
behind tne tongue and in front of the upper orifice of the larynx. 
Above it is broad, below narrow and prolonged to the notch above the 
pomum Adami by the thyroepiglottic ligament, or, rather, to the angu- 
lar interval just below the notch, and is attached to the body of the 
hyoid bone by the hyoepiglottic ligament. Laterally are attached the 
arytenoepiglottic folds of mucous membrane extending back to the 
apices of the corresponding arytenoids. They contain areolar tissue and 
a few muscular fibres. The anterior surface is connected with the tongue 
by the lateral and median glossoepiglottic folds. The posterior surface 
is concave transversely, convex longitudinally. 

The ligaments of the larynx are extrinsic and intrinsic. The 
former connect it to the hyoid bone ; the latter connect its parts 
together. 

The extrinsic lig^aments are the middle thyrohyoid hgament, the 
two lateral thyrohyoid ligaments, and the hyoepiglottic ligament. 

The middie thyrohyoid ligament is a fibroelastic structure attached to 
the entire border of the notch of the thyroid cartilage and to the upper 
border of the posterior surface of the body of the hyoid bone. The 
lateral thyrohyoid ligaments run between the upper cornua of the thyroid 
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. and the greater cornua of the hyoid bone. They sometimes enclose the 
cartilago triticea, a small cartilaginous nodule occasionally ossified. The 
hyoepiglottic ligament runs from the front of the epiglottis near its apex 
to the upper border of the body of the hyoid bone. 

The intrinsic ligaments connecting the thyroid and cricoid cartilages 
are the cricothwoia ligament, the capsular ligaments, and the synovial 
membranes. The cricothyroid ligament is of yellow elastic tissue, trian- 
gular, and consists of a mesial thicker portion connecting the adjacent 
borders of the two cartilages, and two lateral portions running from the 
upper border of the cricoid to be continuous with the inferior thjro- 
arytenoid ligaments {trtte vocal cords). In front this ligament is partly 
covered by the cricothyroid muscles on each side, and in the subcuta- 
neous interval there is a sort of plexus from the junction of the two 
cricothyroid arteries. The lower cornua of the thyroid are connected 
with the sides of the cricoid by two Hgamentous capsules each lined by 
a synovial membrane. 

The cricoid and arytenoid cartilages are connected by loose capsular 
ligaments lined by synovial membranes, and by a posterior cricoarytenoid 
ligament running from the cricoid to the inner and back part of the base 
01 the arytenoid. 

The ligaments of the epiglottis are the hyoepiglottic (see extrinsic 
ligaments), the three glossoepi^lottic ligaments (mucous membrane, see 
tongue), and the thyroepiglottic. The latter is a long and slender cord 
between the apex of the epiglottis and the angle of the thyroid just 
below the notch. 

The interior of the larynx is divided into an upper and a lower 
part by the rima glottidis. The upper opens into the phaiynx by the 
upper aperture of the larynx, between which and the rima glottidis are 
the ventricles and their saccules and the false vocal cords. The lower 
aperture is continuous with the trachea. 

The superior aperture is cordiform in shape, widest in front and nar- 
row behind. In front it is bounded by the epiglottis, behind by the 
arytenoid cartilages (together with the fold of mucous membrane between 
them) and comicula, and laterally by the arytenoepiglottic folds. 

The rima glottidis is the space between the true vocal cords and the 
bases of the arytenoid cartilages. It is somewhat less than 1 inch long, 
and, according to its degree of dilatation, from i to J inch wide. In easy 
respiration its form is triangular with the base posterior, and when ftiUy 
dilated it is lozenge shaped. 

The superior or false vocal cords are two mucous folds, each enclos- 
ing the corresponding superior thyroarytenoid ligament. This latter is a 
thin band running between the angle of the thyroid and the antero- 
extemal surfaxje or the arytenoid cartilage. 

The inferior or tme vocal cords are two strong bands, the inferior 
thyroarytenoid ligaments, covered by mucous membrane and attached to 
the depression between the alae of the thyroid cartilage in front and the 
anterior angle of the base (vocal process) of the arytenoid cartilages 
behind. Below, each is continuous with the lateral part of the crico- 
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thyroid ligament or membrane. Part of the thyroarirtenoidei is external 
andparallel to them. 

Tne ventricles of the lajynx He one on each side, between the 
upper arid lower vocal cords, bounded externally by the thyroarytenoidei. 
At the front a narrow opening leads into a blind pouch, the laryngeal 
saccule. 

The saccule of the lajynx is a space on each side, between the false 
vocal cord and the inner surface of the thyroid cartilage, reaching upward 
as high as the upper border of that cartilage, and its mucous membrane 
presents the orinces of sixty or seventy glands. This space has a fibrous 
capsule. Its laryngeal surface is covered by the inferior arytenoepiglottic 
muscle, or compressor sacculi laryngis, and its external surface by the 
thyroarytenoideus and thyroepiglottic muscles. 

The intrinsic muscles of the lajynx are the following : 

(1) The cricothyroid arises from the front part and sides of the cricoid 
cartilage, and is inserted into the lower border of the thyroid cartilage 
and the front of its lower cornu. Between the two muscles is the crico- 
thyroid membrane. The action of the two muscles is to apDroximate 
the cricoid to the thyroid and thus tense the vocal cords. Tne nerve- 
supply is from the superior laryngeal. 

(2) The thyroarytenoid is divided into two parts, outer and inner. It 
arises in front from the angle of the thyroid at its lower part, and its 
inner part is inserted into the vocal process and outer surface of the 
arytenoid cartilage ; its outer part, into the outer border and muscular 
process of the same cartilage, above the internal part. The internal 
part is adherent and parallel to the true vocal cord ; the outer is external 
to the sacculus laryngis. Their action is to advance the arytenoid carti- 
lages and thus relax the vocal cords. The nerve comes from the inferior 
laryngeal. 

(3| The thyroepiglottic muscle arises from the inner surface of the 
thyroid cartilage, close to the angle, and is inserted into the sacculus 
laryngis, epiglottis, and arytenoepiglottic fold. It is really a part of the 
preceding muscle. Its action is to depress the epiglottis ana compress 
the sacculus laryngis. Its nerve is from the inferior larjmgeal. 

(4) The superior arytenoepiglottic muscle arises from the apex of the 
arytenoid, and is enclosed by the arytenoepiglottic mucous folds bearing 
the same name. Additional fibres from each muscle decussate. These 
fibres extend from the apex of one cartilage to the muscular process of 
the other, and lie behind and on the arytenoideus. Its action is to dimin- 
ish the size of the superior aperture of the larynx during deglutition. 
Its nerve is from the inferior laryngeal. 

(5) The inferior arytenoepiglottic muscle arises from the arytenoid 
cartilage, just above the false cord, and is inserted into the upper and 
inner part of the epiglottis. Its other name, compressor sacculi laryngis, 
indicates its action. It is really a part of the thyroarytenoid muscle. 
Its nerve is from the inferior laryngeal. 

(6) The cricodrytenoidens pa^tiais arises from the back of the cricoid 
cartilage, and is inserted into the muscular process of the arytenoid. 
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Its action is to rotate the corresponding arytenoid outward and thus to 
widen the glottis. The nerve is from the inferior laryngeal. 

(7) The cncodrytenoideus lateralis arises from the upper border of the 
cricoid cartilage, and is inserted into the muscular process of the aryte- 
noid cartilage. Its action is to rotate the corresponding cartilage inward, 
thus narrowing the glottis. The nerve is from the inferior laryngeal. 

(8) The arytenoiaem is attached to the posterior surface of each aryte- 
noid cartilage. Its fibres run transversely. Its action is to close the 
back part oi the glottis by means of the approximation of the arytenoid 
cartilages. Its nerve-supply is from both superior and inferior laryngeal 
nerves. 

THE TRACHEA. 

The trachea is a membranocartilaginous tube, flattened behind, con- 
tinuous above with the larynx, and below dividing into the two bronchi. 

The trachea consists of sixteen to twen^ incomplete cartilaginous 
rings connected by a fibrous membrane. Their free ends, which are 
directed posteriorly, are united siriiilarly and by plain muscular tissue. 
Its upper limit is at the sixth cervical, its lower at the disk between the 
fourth and fifth dorsal vertebrae, and it measures about 4i inches in 
length ; transversely, J to 1 inch. 

The relations are : in front: in the neck, the isthmus of the thyroid, 
the sternohyoid and thyroid and the cervical fascia between them, the 
arteria thyroidea ima, the inferior thyroid veins, and the communicating 
branches between the anterior jugulars ; in the thorax, the manubrium 
stemi, thymic remains, the left innominate vein, arch of the aorta, 
innominate and left carotid vessels, and the deep cardiac plexus. Behind 
is the oesophagus. Laterally: in the neck, trie common carotids, the 
lateral lobes of the thyroid, the inferior thyroid arteries, and the recur- 
rent nerves (in the angles between oesophagus and trachea); in the chest, 
the pleura of each side and the vagus. 

THE BRONCHI. 

The bronchi enter the root of the corresponding lung. The right is 
the shorter, wider, and more horizontal, and enters the lung opposite 
the fifth dorsal vertebra, the larger azygos vein arching over it from 
behind, the right pulmonary artery being below and then in front of it. 
The left bronchus is about 2 inches long, and enters the lung opposite 
the sixth dorsal vertebra. It passes under the arch of the aorta and 
crosses in front of the oesophagus, thoracic duct, and descending aorta. 
The left pulmonary arter}' lies at first above, then in front of it. 



THE THYROID AND THYMUS GLANDS. 
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The thyroid gland is a highly vascular body situated in the neck 
overlapping or just below the larynx at the sides of the trachea, and 
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consists of two lateral lobes connected by the isthmus. The lateral lobes 
are placed one on each side of the trachea, the isthmus crossing oyer it. 

In front it is convex and covered by the sternohyoid and thyroid and 
omohyoid muscles ; laterally, also convex, it touches the common carotid 
sheath ; behind it is concave and rests on the larynx and trachea. 

The weight of this body is from 1 to 2 ounces, its color brownish-red, 
and each lobe is 2 inches long by U inches wide. There is sometimes a 
third and accessory smaller lobe, called the pyramid. 

The thymus gland is a temporary organ, attaining its greatest size 
at the end of the second year, and gradually dwindling thereafter to a 
mere trace. At its frill growth it lies in the neck and superior medias- 
tinum, and consists of two lobes close behind the sternum extending 
from the level of the fourth cartilage below to the thyroid gland above. 

In front are the sternum, sternohyoid, hyoid, and thyroid • behind are 
the pericardium, the great vessels, and the trachea. For the structure 
of these bodies see Histology of this series. 

THE PLEUBJ5 AND MEDIASTINUM. 

The plenrse are two separate serous sacs which invest each lung to 
its root and are reflected on to the thoracic walls and pericardium. The 
first portion is the visceral layer, or pleura pulmonalis ; the second is the 
parietal layer, or pleura costalis. 

The two pleurae are distinct from each other, and do not meet in the 
median line except behind the second piece of the sternum. At the 
root of the lung the visceral and parietal layer of the same side are con- 
tinuous, and at the low.er part of the root a fold, the ligamentum latum 
pulmonis, runs down to the diaphragm. 

The mediastiiiiuu is the space between the two pleural sacs, and 
extends anteroposteriorly from the sternum to the spine ; it is divided 
into — a superior mediastinum, above the upper level of the pericardium ; 
the antepjor^ in front of the pericardium ; the middle, containing the 
pericardium ; and the posterior mediastinum, behind the pericardium. 

The superior nLeaiastinum is bounded by the manubrium stemi 
in front, the upper four dorsal vertebrae behind, and below by a plane 
passing from the lower border of the manubrium to the lower part 
of the fourth dorsal vertebra. It contains the lower part of the sterno- 
hyoid and thyroid and longus colli muscles, the transverse aorta, innom- 
inate, left carotid, and subclavian arteries, the superior cava (upper 
part), the two innonainate and the left superior intercostal veins, the 
vagus, cardiac, phrenic, and left recurrent nerves, trachea, oesophagus, 
thoracic duct, thymic remains, and lymphatics. 

The anterior mediastinum is' bounded by the sternum and the 
pericardinum before and behind, by the pleurae laterally. It runs toward 
the left, is broader below than above, and contains the origins of the 
triangularis stemi, the left internal mammary vessels, some areolar 
tissue containing lymphatics, and the anterior mediastinal glands. 

The middle mediastinum contains the heart and pericardium, 
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ascending aorta, superior vena cava (lower part), inferior vena cava {upper 
part), bifurcation of trachea, pulmonary vessels, the phrenic nerves, and 
the arch of the vena azj^gos. 

The posterior me^astinum is behind the pericardium and roots 
of the lungs, and in front of the lower eight dorsal vertebrae, the pleurae 
bounding it on each side. It contains the descending part of the arch, 
the thoracic aorta, the azygos veins, and vagi, and splanchnic nerves, 
oesophagus, thoracic duct, and some lymphatic glands. 



THE Lxmas. 

The lungs are placed one in each side of the chest, in contact with 
its inner surface, and present each for examination an apex, a base, 
two borders, and two surfaces. 

The apex extends 1 to li inches above the first rib, and is marked 
by a groove for the subclavian artery. The hose is concave and rests on 
the diaphragm, its thin margin fitting into the space between the ribs 
and diaphragm. The outer surface is smooth and convex ; the inner 
surface is concave and adapted to the pericardium, and behind is marked 
by a fissure, the hilum pulmonis, for the root of the lung. The poste- 
rior border is rounded, fits into the concavity on either side of the spine, 
and is the longest part of the lung ; the anterior border in which ante- 
rior borders are separated to expose structures behind them, is sharp 
and overlaps the pericardium. That of the right lung runs mesially 
as far as the sixth cartilage; the left only to the fourth cartilage, 
below which is a notch exposing the pericardium. 

Each lung is divided by a deep fissure, which runs from the upper 
part of the posterior border, 3 inches below the top, to the lower part 
of the anterior border, into two lobes. The upper lobe of the right 
lung is subdivided by a short fissure running from the middle of the 
preceding fissure, forward and upward to the anterior margin, the part 
below between it and the deep fissure is the middle lobe. 

The right lung is the larger, although the shorter, and it is also the 
heavier. 

The root of each lung is a little above and behind the centre, and 
includes the bronchus, pulmonary and bronchial vessels, pulmonary 
plexus, areolar tissue, lymphatics, and bronchial glands, these all being 
enclosed by a fold of the pleura. The root of the right lung is placed 
behind the superior vena cava and ascending arch and below the azygos 
major vein, and the left under the arch of the aorta and in front of the 
descending part of the arch. In front of each are the phrenic nerve 
and anterior pulmonary plexus, and behind each are the posterior plexus 
and the vagus. 

The pulmonary vein, artery, and the bronchus and bronchial vessels 
lie in the order named from before backward ; from above downward on 
the right side they run, bronchus, artery, vein ; on the left side, artery, 
bronchus, vein. ^ t 
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The right \\m^ weighs 22 ounces, the left 20 ounces, and their color, 
at birth is pink, out darkens with age. 

The lungs have an outer serous coat, under this a subserous coat, 
and under this latter the pulmonary parenchyma. The serous coat is 
the pleura ; the subserous areolar tissue under it enters in between the 
lobules. 

The lung is comi)osed of lobules which are largest toward the 
periphery, and each is made up of a lobular bnmchial tube with its 
ramifications, and includes branches of the pulmonary and bronchial 
vessels, nerves, and- lymphatics, all connected together by areolar fibrous 
tissue. 

The bronchi enter the lungs, the right giving off a branch to the 
upper lobe, dividing dichotomously, the cartilagmous rings becoming 
shorter until they are mere plates without regular distribution. The 
muscular coat is continuous around the tubes, and the mucous mem- 
brane throughout is columnar and ciliated. Each lobular bronchial tube, 
above mentioned, on entering a lobule becomes beset with air-cells or 
alveoli. Finally, it ends as the alveolar passage, from which are given 
off blind ramifications or infundibula. These are also beset with air- 
cells. 

The pulmonary artery divides, and its divisions accompany those 
of the bronchi. Finally, a capillary plexus is formed on the walls of the 
air-cells and alveolar passages, which lies just beneath the mucous mem- 
brane, and from this plexus the pulmonary veins arise. 

The bronchial arteries nourish the lungs, and in like manner 
accompany the tubes. They supply also the bronchial glands, and end 
in the Dronchial veins. These veins do not receive all the blood from 
the corresponding artery, as the pulmonary veins return a part of it. 
The left empties into the superior intercostal ; the right, into the azygos 
major vein. 



THE ORGANS OF DIGESTION. 

THE MOUTH. 

The mouth is the upper part of the alimentary canal. It is bounded 
by the lips, cheeks, tongue, nard and soft palate, alveolar processes of 
both jaws, with their contained teeth, and opens behind, through the 
isthmus faucium, into the pharynx. It is Hned by mucous membrane 
continuous in front with the skin, behind with that of the fauces, its 
epithelium being stratified. 

The teeth in the human subject are erupted in two sets, a temporary 
set, or milk teeth, and a permanent set. The former are 20 in number, 
10 in each jaw ; the latter, 32, 16 each above and below. Each tooth is 
made up of three parts ; the root, consisting of one or more fangs, con- 
tained m the alveolus; the crown or body, above the gunaj^and the 
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neck, between the two. The alveolar periosteum is reflected on to the 
fang as far as the neck. 

The twenty temporary teeth are divided into 4 incisors, 2 canines, 
and 4 molars above and below. The 32 permanent teeth are, 4 incisors, 
two canines, 4. bicuspids, and 6 molars in each jaw. The temporary 
teeth are similar to but smaller than the permanent ; of the temporary 
molars, the hinder one is the largest of all, and its place is afterward 
taken by the second permanent bicuspid. 

Of the permanent teeth the incisors are the 8 central cutting teeth, 
4 each above and below, the former being the larger. They are bevelled 
at the expense of the posterior surface. The canines {cuspidati) are 2 
in each jaw, being situated 1 behind each lateral incisor, the upper and 
larger being called the eye-teeth. The bicuspids {premolars or fahe 
molars)^ four in each jaw, lie 2 each behind the canines, the upper being 
the larger. The molars (true molars or muUicuspiduti) are the largest 
teeth, and number 6 in each jaw, 3 each behind the posterior bicuspids 
above and below. They present 4 tubercles on the upper, 5 on the lower 
crowns, and the root is subdivided into from 2 to 5 fangs. The first 
molar is the largest and broadest, the second smaller, and the third 
(wisdom tooth) the smallest. 

A vertical section of a tooth shows it to be hollow, the cavity being 
continuous with the aperture in the fang and filled up with the soft den- 
tal pulp, and is hence called the pulpHcavity. The pulp is sensitive, 
highly vascular, and consists of connective tissue with cells, vessels, and 
nerves, The hard substance of each tooth consists of three parts : the 
ivori/ or dentine^ the enamel, and the crusta petrosa or cenient 

The period of eruption of the teeth : for the temiporary teeth 
is from the seventh month to the end of the second year. They appear 
in the following order: central incisors, lateral incisors, anterior molars, 
canines, posterior molars. The lower precede the upper by a short 
period. The permanent teeth appear as follows : between the sixth and 
seventh year, first molars ; seventh year, middle incisors ; eighth year, 
lateral incisors ; ninth year, first bicuspids ; tenth year, second bicuspids ; 
eleventh to twelfth year, canine; twelfth to thirteenth year, second 
molars ; seventeenth to twentv-first year, wisdom teeth: 

The palate forms the roof of the mouth ^nd consists of a front part 
or hard, and a back part or soft palate. The periosteum of the hard 
palate (see Bones) is covered by and intimately connected with the 
mucous membrane of the mouth. In the middle line is a raph^ ending 
in front at a small papilla, which marks the anterior palatine lossa which 
receives the terminal part of the anterior palatine and nasopalatine 
nerves. The mucous membrane is pale and corrugated, covered with ' 
sauamous epithelium, and ftimished with a number of palatal glands 
wnich lie between it and the bone. 

The soft palate partially separates the mouth and pharynx. It con- 
sists of muscular, connective, and adenoid tissue, with vessels, nerves, 
and mucous glands, all enclosed in a fold of mucous membrane. Above 
it is joined to the back of the hard palate ; laterally it blends witL the 
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phanrnx ; below it is free ; in front it is concave, with a median ridge ; 
and behind it is convex. Its mucous membrane is continuous with that 
of the roof of the mouth and of the posterior nares. 

From its lower border a conical process depends, the uwla^ from whose 
base descend the pillars of the soft palate, the anterior, formed by the 
palatofflossi muscles, to the sides of the base of the tongue ; the poste- 
rior, formed by the pfilatopharyngei, to the sides of the pharynx. 
These pillars are covered by mucous, membrane and separated below by 
the tonsil, the space being called the isthmus of the fauces. The muscles 
of the soft palate are five on each side, and lie in the following relative 
position from before backward : the palatoglossus, tensor palati, anterior 
fasciculus of palatopharyngeus, levator palati, azygos uvulae, and, lastly, 
the posterior fasciculus of the palatopharyngeus. 

The tonsils (amygdalae) lie between the anterior and posterior pala- 
tine pillars, and are about J inch long and i inch wide and thick, but vary 
much in size. Externally they are separated by the superior constrictors 
from the internal carotid and ascending pharyngeal arteries ; internally 
they project into the fauces, and present 12 or more orifices which lead 
into the crypts in their substance. Around the crypt- walls are numerous 
lymphoid follicles consisting of adenoid tissue. 

THE SALIVABY GLANDS. 

There are three pairs, parotid, submaxillary, and suhlingvxiL 
The parotid gland, the largest, weighs i to 1 ounce, and lies on the 
face below and in front of the ear. Its outer surface, lobulated, is covered 
by the skin and fascia, and partly by the platj^sma and several lymphatic ' 
glands ; in front it runs over the masseter, is grooved for the ramus of 
the lower jaw, and extends beneath it, between the two pterygoids ; 
above it is bounded by the zygoma ; below, by the angle of the jaw and 
a line joining it with the mastoid process ; behind, by the external mea- 
tus, mastoid process, and sternomastoid. The internal surface sends 
two processes into the neck : one behind the styloid process and beneath 
the mastoid process and sternomastoid ; another in front of the styloid 
process, into the back of the glenoid cavity behind the jaw. Imbedded 
in the gland are found the external carotid, posterior auricular, tempo- 
ral, transverse facial^ and internal maxillary arteries, the temporomaxil- 
lary vein and a branch from it to the internal jugular, the facial nerve 
with its branches, and the auriculotemporal and great auricular nerves. 
The internal carotid artery and internal jugular vein lie under its deep 
surface. 

The duct (Stenson's) is about 2i inches long and J inch in diameter, 
and opens opposite the second molar tooth, thence runs backward beneath 
the mucous membrane, through the buccinator, and across the masseter 
to the front of the gland. It commences by numerous branches, and on 
the masseter receives the duct of a detached part of the gland, the soda 
parotidis, which sometimes is found beneath the zygomatic arch. Its 
epithelium is columnar. 
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The submaxillary gland is of an irregular form, weighs about 2 
drachms, and lies below the jaw and above the digastric muscle. It is 
covered by the skin, platysma, and fasciae, and grooves the inner surface 
of the lower iaw. It lies on the mylohyoid (partially embracing this 
muscle), hyoglossus, and styloglossus, and has in front of it the anterior 
belly of the digastric. Behind, the stylomaxillary ligament sepai-ates it 
from the parotid, and the mylohyoid (its superficial part) from the sub- 
lingual gland in front. The facial artery grooves its upper and back 
part. 

The snbmaxittary duct (Wharton's) is 2 inches long, and opens at 
the top of a papilla close to the fraenum linguae. Thence it runs back 
between the sublingual gland and the geniohyoglossus, then between 
the mylohyoid and the hyoglossus and geniohyoglossus. 

The sublingual gland, the smallest of the salivary glands, lies at the 
side of the fraenum linguae and against the inner surface of the lower 
jaw, beneath the mucous membrane. It is almond-shaped, weighs 1 
drachm, and its ducts (o/* Rivim), ten to twenty in number, oj)en sepa- 
rately, one or two joimng to form the duct of Bartholin, which joms 
Wharton's duct. It is in relation below with the mylohyoid; in front 
with its fellow and the lower jaw ; behind with the submaxillary gland ; 
internally the gustatory nerve and Wharton's duct separate it from the 
geniohyoglossus. 

THE PHAB7NX. 

The pharynx extends from the base of the skull to the lower border 
of the cricoid cartilage j it is 4 J inches lon§, wider transversely than 
anteroposteriorly, and widest opposite the hyoid cornua. Below it opens 
into the oesophagus ; above it is connected with six openings — viz. , the 
mouth, larynx, the two posterior nares, and the two Eustachian tubes. 

The pharynx is formed of a fibrous coat, the pharyngeal aponeurosis, 
thick above, thinner below, lined by mucous membrane and covered by 
muscles. Above it is connected with the body of the sphenoid and the 
basilar process of the occipital bone ; behind with the spine, the longi 
colli ana recti capitis antici muscles ; in front with the internal pterygoid 

Elate, pterygomaxillary hgament, lower jaw, tongue, larynx, and os 
yoides ; laterally are the styloid processes and their muscles, common 
and internal carotid arteries, internal pterygoid muscles, internal jugular 
veins, and the glossopharyngeal, vagus, hypoglossal, and sympathetic 
nerves. The pharyngeal aponeurosis is strengthened behind by a fibrous 
band which forms a median raph6, and is attached above to the pharyn- 
geal spine on the basilar process of the occipital. Into it are inserted 
the constrictores pharyngis. A mass of lympnoid tissue at the back of 
the pharynx has been called the pharyngeal tonsil. 

THE (ESOPHAGUS. 

The oesophagus is the tube connecting the pharynx with the 
stomach, and extends from the level of the sixth cervical vertebra 
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through the diaphragm, entering the stomach opposite the tenth or 
eleventh dorsal vertebra, a distance of 9 or 10 inches. At first in the 
median line, it runs to the left as far as the root of the neck, becomes 
again mesial, and lastly turns toward the left to pass through the 
oesophageal orifice in the diaphragm. It also corresponds to the cervical 
and dorsal curves of the spine. It is the narrowest part of the alimen- 
tary canal, and presents two constrictions, one at its commencement, the 
other at the diaphragm. 

In the neck it is in relation, in fronU with the trachea ; behind^ 
with the longus colli and spinal colunin; laterally, with the common 
carotid arteries and part of the thyroid gland. Between it and the 
trachea ascend the recurrent laryngeal nerves. 

In the chest it is in relation, m front j with the trachea, left 
carotid artery, left bronchus, and pericardium; behind, with the spine, 
longus colli, thoracic duct, and aorta ; laterally, with the pleurae, and on 
the right side the large azygos vein, and on the left the aorta. The 
right vagus is behind, the left in front of, the oesophagus, but at first 
each is on the corresponding side. 

The oesophagus has an external muscular coat, which is composed 
of an external longitudinal and an internal circular layer, an areolar 
coat between, and an internal mucous coat. This last is thick, paler 
below, and marked by longitudinal folds. Its surface presents numerous 
papillae and is covered by stratified epithelium. Beneath it is a muscu- 
laris mucosae, and in the submucous or areolar coat are numerous com- 
pound racemose oesophageal glands. 

THE ABDOMEN. 

Eegions of the abdomen [Joessd's method) : anteriorly and laterally 
they are divided off by two horizontal planes, one, the subcostal, pass- 
ing just under the lowest point of the fre^ costal margin, the other, the 
interspinous, through the anterior superior spines of the ilia, and by two 
perpendicular anteroposterior planes, one on either side, passing through 
the iliopectineal eminence. The latter planes end above on the subcostal 
plane. 

Thus are marked off: 

(1) The epigastric zone, above the subcostal plane, containing in 
order the right hypochondrium behind the ribs, the epigastrium, the 
angle between the free margins of the ribs in front, and the left hypo- 
chondrium, behind the ribs. 

(2) The mesogastric zone, between the two horizontal planes, con- 
tains the right lumbar, umbilical, and left lumbar regions, partitioned 
off by the perpendicular planes. Posteriorly each lumbar region is 
bounded by the free margm of the ribs, the iliac crest, and a line con- 
necting the tips of the transverse processes of the lumbar vertebrae. 

The hypogastric zone is the one below the intersjpinous plane, and 
is divided oy the perpendicular planes into right and left Uiac or inguinal 
and the pubic regions. ^ t 
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THE STOMACH. 

The stomsu^h lies in the epigastric and left hypochondriac regions, and 
is the most dilated part of the alimentary canal. Its shape is pyriiorm, 
the left or larger end being called the cardiac, the right the pyloric end. 
The left and right openings are termed respectively the cardiac or oesoph- 
ageal orifice and the pyloric orifice. In a state of moderate distention it is 
12 inches long and 4 inches in its vertical diameter, and weighs 4 to 5 ounces. 

The cardiac (ynfice\& the highest part of the stomach, and Hes behind 
the seventh costal cartilage, 1 inch to the left of the sternum ; the pyloric 
orifice is guarded by a valve, the pylorus. Between the two the stomach 
is curved, the upper concave border being known as the lesser, the lower 
convex border as the great, curvature. The former gives attachment 
to the lesser, the latter to the great, omentum. The left end (greater 
or splenic) extends 2 or 3 inches to the left of the cardiac orifice, forming 
the fundus or great cul-de-sac. The gastrosplenic omentum connects it 
to the spleen. The lesser or pyloric end lies inferior and anterior to the 
ftmdus, in contact with the liver and belly- wall, and its position varies 
according to the state of distention. 

The relations of the stomach are : 

Anterior Surface. 
Diaphragm. 

Unaer surface of the left and quadrate lobes of the liver. 
Abdominal wall. 

Thoracic wall formed by the anterior parts of the seventh, 
eighth, and ninth ribs. 

Right End. Left End. 

Junction of the transverse colon Separated from lower ribs by 
and the under surface of the right diaphragm, 
lobe of the Hver. Spleen (and behind). 

Posterior Surface. 
Pancreas and pancreatic vessels. 
Abdominal aorta and inferior vena cava. 
Coeliac axis and branches. 
Crura of diaphragm and solar plexus. 
Superior mesenteric vessels. 
Left kidney and suprarenal capsule. 
Transverse colon. 
Splenic flexure of colon. 
Spleen and splenic vessels. 
Bursa omen talis Qesser sac). 
Transverse mesocolon. 

Below. 
Transverse colon and transverse mesocolon. ^^ , 
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The stomach has a serows (peritoneal) coat, a rrmscular ciozi comprising 
a longitudinal, circular, and oblique layer, an areolar coat of loose tissue 
(submucous coat), and a mucous coat. The latter is thickest near the 
pylorus, thinnest at the fundus, and presents, in the empty condition of 
the organ, numerous ridges or rugm which run longitudinally along the 
great curvature. Studded over its surface are many small polygonally- 
shaped d^ressions which are the enlarged mouths of the gastric tubular 
glands. These are of two kinds, called pyloric and peptic glands ; some 
are simply tubular, while others have several branches opening into a 
common duct. TiiQ pyloric glands are most numerous at the smaller 
end, but the peptic gkmds are found all over the stomach, the ducts of 
the latter being shorter. In the latter, between the basement-membrane 
and the lining epithelium, are numerous peptic or parietal cells, the others 
being known as the central or chief cells. Between the glands the 
mucous membrane contains lymphoid tissue, collected here and there 
into httle masses resembling the solitary intestinal glands, and called the 
lenticular glands. Beneath the membrane is a muscularis mucosae. 

The small intestine is about 20 feet long, and is a convoluted tube 
which forms that part of the alimentary canal between the pylorus and 
the caecum. It occupies the central and lower part of the abdomen and 
part of the pelvis, and is surrounded by the large gut, being held in 
position by the peritoneal fold called the mesentery, which is attached 
Dehind to the spine. It is covered in front by the great omentum, and 
is divided into three parts, the duodenum, jejunum, and ileum. 

The small intestine is made up of four coats : 

An external peritoneal co2X^ which completely invests the jejunum and 
ileum except at the mesenteric or attached border behina, where the 
vessels pass, and which only partially invests the duodenum. Of this 
latter, the first ijortion is completely invested, the second and fifth por- 
tions, on three sides and in front excepting a small transverse space at 
the divergence of the layers of the transverse mesocolon, and the third 
and fourth are covered only in front by peritoneum derived from the 
inferior layer of the transverse mesocolon. 

The muscular coat consists of an internal circular and an external 
longitudinal layer. 

The areolar or svhmucans coat consists of loose connective tissue sup- 
porting the vessels. 

The mu^cous membrane is closely covered by villi, and is of a red color 
at the upper part, but thinner and paler below. Its epitheUum is col- 
umnar, and it is furnished with a muscidaiis mucosce. The prominent 
features of the mucous membrane are (a) valvidce conniventes (Kerk- 
ring's), crescentic transverse folds extending around a half or two- 
thirds the circumference, the largest being 2i inches long and i inch 
wide. These folds are found from a point 1 to 2 inches from the pylorus 
to about midway through the ileum, {h) The inUt, small projections set 
closely together over the entire mucous membrane surface of the small 
intestine, and about 4V "icli long. Each villus consists of a projection 
of the mucous membrane enclosing bloodvessels, a lacteal, and a part of 
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the muscularis mucosae, all held together by lymphoid tissue and sur- 
rounded by a delicate basement- membrane beneath the epithelium, (c) 
Lieberkuhus follicles. These are small tubes found everywhere in the 
mucous membrane, and consist of a basement-membrane lined by a layer 
Oi' epithelium, (d) Brunners glands are small granular bodies in the 
submucous tissue, their ducts opening on the mucous surface. They are 
found only in the duodenum and the commencement of the jejunum. 
(e) The solitary glands are small whitish bodies, most numerous in the 
lower part of the ileum. They are made up of very vascular retiform 
tissue, and on their surfaces are found vilU and around them the oi)enings 
of Lieberkiihn's glands. (/ ) Peyers patclies are oblong aggregations of 
solitary glands, measuring from J inch to 4 inches in length, and are 
situated on the border opposite to the attachment of the mesentery. 
Their surface is not covered by villi, and they are surrounded bv Lieber- 
kiihn's crypts. They are most numerous in the lower part of the ileum. 



The Duodenum. 

The dnodennm is about 10 inches long, and runs in a curved direction 
from the pylorus to the jejunum, which it joins on the left side of the 
second lumbar vertebra. The concavity of the curve looks toward the 
left and embraces the head of the pancreas. It is divided, for descrip- 
tion, into five parts or portions. 

The first portion extends from the pylorus to the neck of the gall- 
bladder. Its length varies in different subjects, and its direction changes 
with the degree of distention of the stomach. 

The second portion extends from the neck of the gall-bladder down 
along the right side of the vertebral column, usually to the body of the 
fourth lumbar vertebra. It is 3 or 4 inches long. 

The third portion begins where the second ends and to the left over 
the great vessels and crura of the diaphragm in front of the third or 
fourth lumbar vertebra. It is 2 or 3 inches long. 

The fourth portion ascends along the left side of the vertebrae and 
aorta upon the left eras of the diaphragm and ends at the left side of the 
second or first lumbar vertebra. It is about 2 inches long. 

The fifth portion is less than an inch long. It is the angle between 
the fourth portion and the jejunum. 

The Relations of Duodenum. 

First or Ascending Portion. 

Above and Front, 

Liver, auadrate lobe. 
Neck or the gall-bladder. 
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Behind, 
Hepatic artery. 
Common bile-duct. 
Vena portse. 
Gastroduodenal artery. 
Inferior vena cava (at summit of curve). 
First lumbar vertebra (on left). 

Bdow. 
Part of the head of the pancreas. 

Second or Descending Portion. 

Front 
Right lobe of the liver (impressio duodenalis). 
Hepatic flexure of the colon. 
Transverse mesocolon. 
Small intestine. 

Behind. 
Right kidney and suprarenal capsule (at times). 
Structures at hilum of the kidney. 
Common bile and pancreatic ducts (and to left). 
Inferior vena cava. 
Spermatic vessels. 

Internally, 
Head of the pancreas. 
Common bile and pancreatic ducts. 
First, second, thira, and fourth lumbar vertebrae. 
Pancreaticoduodenal arteries. 

Third or Preaortic Portion. 
Above, 
Inferior border of the pancreas. 
Superior mesenteric vessels. 

Front 
Root of the mesentery. 
Right and left layers of mesentery. 
Superior mesenteric vessels. 
Small intestine. 

Behind. 
Aorta and inferior cava. 
Crura, diaphragm. 
Third or fourth lumbar vertebra. 
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Fourth or Ascending Portion. 
IVant 

Antrum pylori (at times). 

Transverse colon. 

Transverse mesocolon (lower layer). 

Small intestine. 

Left layer of the mesentery. 

Behind, 
Left psoas muscle. 
Left renal vessels. 
Spermatic vessels. 
Left kidney (lower part of the inner edge). 

Internally. 

Head and neck of the pancreas. 
Aorta. 

Fourth, third, and second lumbar vertebrae (third, second, 
and first in children). 

Fifth Terminal or Portion. 
Supenarly. 
Body of the pancreas. 

Anteriorly, 
Jejunum. 
Left layer of the mesentery. 

Externally. 
Inner margin of the left kidney. 

The Jejunum and Ileum. 

The j^num includes the first two-fifths of the remaining part of the 
small intestine, running ft*om the left side of the first or second lumbar 
vertebra to the beginning of the ileum, and occupying the umbilical and 
left lumbar and iliac regions. Its coats are thicker and more vascular, 
and is of a deeper color and larger calibre than the ileum. 

The remainder of the small intestine is the ileum, which ends by 
opening into the inner side of the commencement of the large gut in 
the right iliac fossa. Its coils occupy the hypogastric, umbilical, and 
right lumbar and iliac regions. 
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THE LABQE INTESTINE. 

The large intestine is that part of the alimentary canal which extends 
from the end of the ileum to the anus ; it is about 6 J feet long, and 
surrounds the small intestine. It commences by a dilated part, the 
coecumy in the right iliac fossa, ascends to the under surface of the liver, 
then runs transversely across the abdomen to the vicinity of the spleen, 
descends to the left ihac fossa, and forms the sigmoid flexure, and 
finally passes along back of the pelvis to end at the anus. 

The csecuin is the large cul-de-sac which is the beginning of the 
lar^e intestine, and is about 3 inches broad and 2^ inches long. It is 
variously situated, being found on the psoas, external to it, on the 
iliacus, internal to it, on the pelvic brim, or entirely within the pelvis. 
In any of these positions it is entirely surrounded by peritoneum. 

The vermiform appendix comes oflF from the inner and back part I 

of the caecum, near its lower end, and extends upward and inward 
behind it. This is a piece of gut of the diameter of a goose-quill, vary- 
ing from 3 to 6 inches in length, curved upon itself, and ending in a 
blind extremity. It tapers gradually to its end, which is blunt, is com- 
pletely invested by the peritoneum, which forms for it a mesentery, and 
at its connection with the ca&cum is guarded by an imperfect valve. 

The ileocsecal valve guards the opening of the small intestine into 
the large gut. This junction is oblique and situated about 2i inches 
above the lower extremity of the caecum. It is a double fold lying 
transversely to the long axis of the colon. Each fold of the valve is 
made up of the mucous and submucous coats, reinforced by some cir- 
cular fibres from the muscular coat, of each portion of the gut, and is 
covered on the side toward the ileum with villi. At each end of the 
opening these folds run together and are prolonged some distance around 
the gut, formin^^ the retinacula. 

The ascendine colon runs fix)m the caecum, above the ileocaecal 
valve, upward to the under surface of the liver on the right side of the 
gall-bladder, and then turns forward and to the left to form the hepatic 
flexure. The peritoneum rarely forms for it a mesocolon ; generally it 
covers only the front part and the sides. It occupies the right lumbar 
and hypochondriac regions. 

The transverse colon arches across the abdomen, the convexity 
looking toward the belly-wall, and makes a sudden turn backward and 
downward beneath the spleen, forming the splenic fljexnire^ and is com- 

Sletely invested by the peritoneum. It occupies the right hypochon- 
riac, upper part of umbilical, and left hypochondriac regions. At the 
splenic flexure is attached the phrenocolic ligament^ a fold of perito- i, 

neum extending to the diaphragm opposite the tenth or eleventh rib. ^ 

The descending colon descends from the splenic flexure, to end at 
the left iliac fossa in the sigmoid flexure. It is covered in front and 
laterally by the peritoneum. It occupies the left hypochondriac and 
lumbar regions. 
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The Relations of the Caecum and Colon. 
The CiBcuM. 
Anteriorly, 
Anterior abdominal wall. 

Posteruyrly, 

Ei^ht iliacus and psoas. 
Ongin of the appendix. 

Superiorly, 
Ileocaecal valve and its opening. 

Inner Side, 
Lower end of the ileum. 

Outer Side, 
Abdominal wall (ihac fossa). 

First or Ascending Portion op Colon. 

Dront. 
Ileum. 

Abdominal wall. 
Great omentum. 

Behind. 

Suadratus lumborum. 
ransversalis abdominalis. 
Right kidney (lower part). 
Second portion of the duodenum (hepatic flexure). 

Above. 
Under surface of right lobe of hver. 

Below, 
Small intestine. 

Second or Transverse Portion. 

Frmt, 

Anterior abdominal wall. 

Great omentum. ^ j 
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Above. 
Liver and gall-bladder. 
Stomach (greater curvature). 
Spleen (lower end). 
Pancreas (tail). 



Small intestines. 



Bdow. 

Behind, 

Transverse mesocolon. 
Second portion of duodenum. 
Small intestine. 

Third or Descending Portion. 

Front. 
Jejunum. 
Abdominal wall. 

Behind. 

Left kidney (along left border of lower part of anterior surface). 
Ouadratus lumborum. 



oas. 
Transversalis abdominalis. 

Above. 
Spleen. 
Pnrenocolic ligament 

The sigmoid flexure ends in the rectum. From the end of the 
descending colon it forms an S -shaped curve, ending opposite the left 
sacroiliac joint. In front of it are the belly-wall and some coils of small 
intestine. The peritoneum forms a loose mesocolon for it. It is the 
narrowest part oi the colon. 

The rectum is the lowest part of the large intestine, and extends 
from the sigmoid flexure to the anus. It has been divided into three 
parts : the first part extends from the left sacroiliac joint to the centre 
of the third piece of the sacrum ; the second part, to the tip of the 
coccyx ; and tne third part, to the anus. 

The rectum is about 8 inches long and somewhat cylindrical in form, 
narrower above than the sigmoid flexure, but it enlarges as it descends, 
and just above the anus is remarkably dilated, forming the ampulla. 
The first part has a mesorectum ; the second part is covered by perito- 
neum in front and laterally ; the third part has no peritoneal covering. 

The first part of the rectum is about one-half of its whole length, 
and has the following relations : ^ j 
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Behind. 
Mesorectum. 
Pyriformis. 

E Arartery and branches, } <><" *^^« »«* «<1« ^^^'^y- 
Sacrum. 

Front. 

Male. Female, 

Posterior surface of the bladder. Posterior surface of the uterus 

and appendages. 
(Small intestines intervening in both cases. ) 

The second part is about 3 inches long, and has the following rela- 
tions: 

Behind. 

Concavity of the sacrum and coccyx. 
Middle sacral artery. 

Front. 
Male. Female. 

Rectovesical pouch and contained Posterior vaginal wall, 
small intestine. Cervix uteri. 

Triangular part of the bladder. Douglas's cul-de-sac and con- 

VesiculaB seminales. tained intestine. 

Vas deferens. 
Under surface of the prostate. 

The third part is 1 to 1 J inches long, and curves backward and down- 
ward to end at the anus, where it is surrounded by the external sphinc- 
ter. Higher up the internal sphincter surrounds it, and the levatores 
ani support it on each side. In front of it are the membranous and 
bulbous portions of the urethra, but separated from it by a triangular 
cellular space whose base is the central point of the perineum. In the 
female, in front, vagina and perineal body. 

The larg^ intestine has four coats — ^serous, muscular, submucous, 
and mucous. 

The serous coat is peritoneum, and along the anterior margin of the 
gut it presents numerous little projections called appendices epiploicae, 
which are filled with fat. 

The muscular coat is divided into two layers, longitudinal and circular, 
the former being external. The circular layer is disposed generally over 
the surface. 

The longitudinal laj^er is seen as three well-marked bands i inch wide 
and i line thick. These bands commence on the caBCum at the origin 
of the vermiform appendix, and have the following arrangement on the 
three divisions of the colon respectively : the anterior band runs along 
the anterior border of the ascending, the transverse, an(l-descending 
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colon : this band serves for the attachment of the great omentum to the 
transverse colon ; the posterior band extends along the posterior border 
of the entire colon, and indicates the line along which the peritoneum 
leaves the ascending and descending colon, and along the transverse 
colon it is the Hue of coalescence of the two layers of the transverse 
mesocolon ; the inner band is on the inner border of the ascending and 
descending colon and on the under border of the transverse colon. It is 
along this band that the appendices epiploicdB are found. 

Tne submucous coat is made up of areolar tissue. 

The mucous coat or mucous membrane is smooth, has no villi, con- 
tains crypts of Lieberkiihn, and has l>Tnphoid nodules scattered over its 
surface. 

The longitudinal fibres of the muscular coat of the rectum are arranged 
in a uniform layer. There are no bands. The mucous membrane nas 
numerous folds, which near the anus are longitudinal in direction and 
are known as the columns of Morgagni. At and above the level of the 
prostate gland there are three other prominent folds, having more or less 
a horizontal direction. These are called the folds of Houston. 

THE LIVEB. 

The liver lies in the epigastric and right hypochondriac refi;ion, reach- 
ing partly into the left hypochondrium, weighs between 3 and 4 pounds, 
and measures 10 to 12 mches transversely, 6 to 7 inches from before 
backward, and 3i inches vertically at its thickest part 

Its relations are as follows : 

Anterosuperiorly. 

Diaphragm (separating it from the thoracic viscera and sixth or 

seventh lower rib and fifth to ninth lower costal cartilages). 
Abdominal wall. 

Below. 

Stomach, duodenum. 

Hepatic flexure of colon. 

Right kidney and suprarenal capsule. 

Grall-bladder and duct (cystic). 

Vessels at transverse fissure. 

Lesser omentum. 

Behind. 

Diaphragm (including crura). 
Aorta and inferior cava. 
GCsophagus. 
Thoracic duct. 

Tenth and eleventh dorsal vertebrae and their 
ribs, the diaphragm intervening. 
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The upper surface of the liver is divided by the suspensory ligament, 
and the lower by the longitudinal fissure, into a right and a left lobe. The 
anterior thin border is notched opposite the suspensory ligament The 
right extremity is thick, the left thin and flattened. 

The ligaments of the liver are all peritoneal folds excepting the 
round ligament, which is a foetal remnant. The longitudinal (suspensory 
or broad) ligament is broad and thin, runs from before backward, and is 
attached above to the diaphragm and sheath of the right rectus muscle 
as far as the umbilicus ; below to the superior surface of the liver, from 
the posterior border to the notch in the anterior border. The free ante- 
rior border has between its layers the round ligament, which is the 
shrivelled and impervious remains of the foetal umbilical vein. It runs 
along the longituainal fissure from the umbilicus to the vena cava. The 
lateral ligaments are peritoneal folds which extend between the diaphragm 
and the corresponding borders of the liver, the left being to the left of 
the oesophageal openmg. The coronaiy ligament is a process of peri- 
toneum which is reflected to the posterior surface of the liver in the 
situation of its apposition with the diaphragm. It is continuous with 
the lateral ligaments on each side and with the suspensory in front. 

The fissures of the liver are five. The longitudinal separates the 
right and left lobes. It is joined by the transverse fissure or fossa, the 
part in front of that point being called the umbilical Jissyre, and lodging 
the umbilical vein or its remains, the round ligament. The fissure oftJ^ 
ductus venosus is the part of the longitudinal fissure behind the transverse. 
It lodges the ductus venosus or its remains. The transverse or fossa or 
portal fissure is the point of exit and entrance of the vessels, nerves, and 
ducts. It lies between the quadrate and Spigelian lobes. The fissure 
for the ^all-bladder is on the under surface of the right lobe, parallel to 
the longitudinal fissure, separated from it by the quadrate lobe. The 
Jissurefor the inferior vena cava, sometimes a complete canal, lies to the 
right of the Spigelian lobule. 

The lobes of the Uver are also five in number. The right is the 
largest, being six times as large as the left, and is separated from the 
left, by the suspensory ligament and longitudinal fissure respectively, and 
in front by the interlobar notch. Its under surface is marked by the 
transverse fissure and that of the gall-bladder, and its posterior surface 
by that of the inferior vena cava, and anteriorly is the impressio cohca 
for the hepatic flexure, behind another, the impressio renalis, for the 
right kidney, and just to the right of the neck of the gall-bladder, the 
impressio duodenalis. The left lobe is flattened, lies in the epigastrium, 
and is in relation below with the stomach. The lobns qu/idratns is on 
the under surface of the right lobe, and is bounded in front by the free 
surface of the liver, behind by the transverse fissure, on the right by the 
fissure for the |?all-bladder, on the left by the umbilical fissure. The 
Spigelian lobe lies behind and above the preceding, and is bounded in 
front by the transverse fissure, on the right by the fissure of the vena 
cava, and on the left by the fissure for the ductus venosus. The caudate 
lobe, or tuberculum caudatum, runs outward from the base of the Spige- 
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lian lobe to the under surface of the right lobe, lying between the trans- 
verse fissure and that for the inferior vena cava. 

The vessels of the liver are : 

The hepatic artery and portal vein, with nerves and lymphaticSipass 
to, and the hepatic ducts pass out from, the transverse fissure. These 
are all situated between the layers of the lesser omentum, lying in the 
following relative position: the duct to the right, the artery to the left, 
and the vein between them and on a posterior plane. They are all 
enclosed in some loose areolar tissue. Glisson's capsule^ and a prolonga- 
tion of this tissue accompanies them through the liver. 

The hepatic veins, three large and several small, empty into the infe- 
rior vena cava. The nerves come from the coeliac plexus, right phrenic, 
and both vagi. 

THE GALL-BLADDER. 

This is a pear-shaped sac lying in the impression of the right lobe, 
from the right end of the transverse fissure to the anterior free margin. 
It is 4 inches long and IJ inches broad, holding 8 to 12 drachms, and 
is held in place by areolar tissue and the peritoneum. The fundus looks 
downward, forward, and to the right ; the body and neck upward, back- 
ward, and to the left. Its relations are as foUows : 

Body. 

Above, 
Liver. 

Below, 

Ascending duodenum. 
Pyloric end of the stomach, 
liepatic flexure of the colon. 

Front. 
Abdominal wall (ninth or tenth costal cartilages). 

The hepatic duct is formed by the junction at an obtuse angle of a 
branch from each lobe, and runs downward and to the right for nearly 

2 inches, and joins the cystic duct to form the common bile-duct. The 
cystic duct is 1 J inches long, and descends toward the left and loins the 
above as described. The common hile-dvct is nearly 3 inches long and 

3 lines in diameter. It runs along the right border of the lesser 
omentum behind the first part of the duodenum, and between the 

Sancreas and descending duoaenum, then to the right of the pancreatic 
uct, with which it opens by a common orifice at the summit of a 
papilla just below the middle of the inner wall of the second portion 
of the duodenum. C^r^r^r^\r> 
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SPLANCHNOLOGY, 
THE PANCREAS. 



The pancreas is a long gland, flattened from before backward, taper- 
ing to its left end, the tail y and enlarged at its ri^ht end, the head. 
between these two points being the body. It lies m the back part of 
the epigastric and left hypochondriac regions, being about 6 to 8 inches 
lon^, and less than 1 inch thick and li inches broad. Its weight is 
variously stated at 2 to 6 ounces. 




The pancreas and its relations. (Gray.) 



The head, curved downward upon itself, is embraced hy the duo- 
denum. It often gives off a projection of its substance behind, which, 
with the remainder of the organ, encloses the superior mesenteric 
vessels. This portion is sometimes detached, and is called the lesser 
pancreas. The pancreas has two broad surfaces, anterior and posterior, 
and a narrow inferior surface. 

The relations are these : 

Above. 

First part of the duodenum. 
Coeliac axis. 

Splenic vessels (vein behind). 
Hepatic artery. 
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Feont. 
Posterior surface of the stomach. 
Peritoneam derived from superior layer of the transverse 

mesocolon. 
Bursa omentalis (lesser sac). 

Right Side. Left Side, 

Ascending duodenum (in front). Spleen (lower part of 
Common bile-duct [hekind). the inner surface). 

Pancreaticoduodenal artery (in front). 

Eight suprarenal capsule (behind). 
Transverse duodenum [below). 

Behind. 

First or second lumbar vertebra. 

Crura of the diaphragm. 

Superior mesenteric vessels. 

Inferior mesenteric vein. 

Splenic vein. 

Bight and left kidney and suprarenal capsule. 

Left renal yessels 

Thoracic duct. 

Vena portae. 

Aorta and inferior cava. 

Below. 

Third and fourth portions of the duodenum. 
Duodenojejunal angle. 
Superior mesenteric vessels. 
Inferior mesenteric vein. 
Splenic flexure of colon. 
Jejunum. 

Peritoneum derived from inferior layer of the transverse 
mesocolon. 

The duct of the pancreas runs fix)m left to right and empties into the 
duodenum as described. It is called the duct of Wirsung. 

THE SPLEEN. 

The spleen is placed at the back of the left hypochondrium, and in 
the axillary line extends from the eighth to the eleventh rib. It is 
oval in shape^ highly vascular, of a pulpy consistency, very brittle, and 
is of a peculiar purplish color. It presents three surfaces, namely, 
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phrenic or external, basal and internal, and two margins, an anterior or 
crenated and a posterior. 

The phrenic surface is convex and looks upward, backward, and to 
the left, fitting against the diaphragm. 

The internal surface looks toward the abdominal cavity. It is 
divided by a ridge into a concave broad anterior p<n1;ion which is in 
relation with the stomach, and a narrow flat posterointernal portion 
which is in contact with the left kidney and usually its suprarenal cap- 
sule also. 

The basal surface is triangular and occupies the lower end of the 
spleen. 

The anterior margin is sharp and thin and usually marked by a 
few, two to four, notches, varying in depth. The posterior border is 
blunt. It dips between the diaphragm and left kidney. 

The hilum may be on the ridge seen on the internal surface, but is 
usually close in front of it. Here the peritoneum, which invests the 
spleen, passes in a double fold to the stomach as the gastrosplenic 
omentum. 

The organ consists of a fibrous trabecular framework containing and 
supporting the red splenic pulp and the vessels. Within the pulp, scat- 
tered here and there, are lighter-colored bodies, the Malpighian corpus- 
cles. These are developed on one side of the arterial branches or 
entirely surround these vessels, and are composed of lymphoid tissue. 

Its relations are as follows : 

Externally and Above. 

Left costal part of the diaphragm. 
Costophrenic sinus. 

Above, Below. 

Diaphragm. Splenic flexure of the colon. 

Pnrenicocolic ligament. 
Tail of the pancreas (sometimes). 

Internally. 
Anterior Part Posterior Part. 

Great end of the stomach. Left kidney and suprarenal capsule. 
Tail of the pancreas. 

THE SUPRARENAL CAPSULES. 

These are two flattened bodies, in shape resembling a cocked hat, 
which lie upon the upper border of the kidneys, to which they are 
united by loose areolar tissue. They are concave below, convex above, 
and marked in front by the hilum, from which emerges the suprarenal 
vein. Each measures vertically about IJ inches, transversely U inches, 
and is about i inch thick. They weigh each about 2 drachms. 

iOOgle 
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THE URINARY ORGANS. 

THE KIDNEYS. 

The kidneys lie one on each side of the vertebral column, behind the 
peritoneum, opposite the last dorsal and upper two or three lumbar 




Relations of the left kidney to the lung, pleura, ribs, spine, muscles, and 
hip-bone. (Testut.) 
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vertebrae. Each is bean-shaped, measures about 4 inches in length, 2} 
in breadth^ and 1 to 1 i inches in thickness, and weighs about 4i ounces. 
The right is somewhat lower than the left, as well as somewhat shorter 
and broader. 

The anterior surface of the kidney is convex and looks forward and 
somewhat outward. 

Tlie posterior surface is flatter than the anterior and is imbedded 
in fatty areolar tissue. 

The external border is convex, directed outward and backward. 

The internal border is concave, directed forward and a little down- 
ward, and presents a deep longitudinal fissure, the hilum, for the pas- 
sage of vessels and nerves. 

The superior extremity is directed upward and slightly inward, is 
thick and rounded, supportmg the suprarenal capsule. 

The inferior extremity is directed downwara and slightly outward. 
It is smaller and thinner than the upper, and extends down to within 
about 2 inches of the iliac crest. 

Their relations are as follows : 



{Right kidney. ) 
Posterior part of under surface of 

right lobe of the liver. 
Descending duodenum (along left 

border). 
Hepatic flexure of colon (below). 



Front. 



{Left kidney.) 
Great end of the stomach. 
Pancreas in the middle. 
Splenic flexure of the colon 

(at some distance). 
Duodenum. 



Behind. 

Crus of the diaphragm. 
Ouadratus lumborum. 
Psoas (and internally). 



Externally. 

Abdominal wall. 
Spleen (left kidney). 
Descending colon (left kidney). 



Internally. 

Vessels at hilum and ureter. 

Psoas magnus. 

[The ureter lies behind and below 
the vein and artery. The vein 
is in front of the artery. ] 



Above. 
Suprarenal capsule (somewhat anteriorly and internally). 

The kidney has a distinct capsule, beneath which is some unstriped 
muscle, and contains within it a central cavity or sinus. The duct or 
ureter commences by a dilated part, the pelvis^ which is itself made up 
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of smaller tubules, the calvces. The kidney substance is made up of a 
cortical part and a medullary part. The latter is composed of pyram- 
idal masses of a darker-colored tissue, their bases looking toward the 
periphery. They contain uriniferous tubules which at the apices of the 
pyramids open into the calyces, which, in turn, make up the pelvis. 

Fig. 69. 




COtUMN OP 
BCHTIN 



MEDULLARY 
PYRAMID 



MrDULLARY 

pypAWID 

COLUMN OF 

BCPIT3N 



Vertical section of kidney, showing the secreting portion, the vessels, and the 
beginnings of the ureter. (Testut.) 



THE URETERS. 

These tubes convey the urine from the kidneys to the bladder. Each 
is 16 to 18 inches long, of the diameter of a goose-quill, and runs down- 
ward, forward, and inward. ^ , 
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Their relations are as follows : 

Front. 

Peritoneum. 
Spermatic vessels. 

SLeft ureter) superior hemorrhoidal artery, 
leum (right ureter). 
Sigmoid flexure (left ureter). 
Bfidder. 

The pelvis of the ureter is on a level posteriorly with the spinous 
process of the first lumbar vertebra. 

Behind. Internally. 

Psoas* Inferior cava (right ureter). 

Common iliac artery at its biftircation. Vas deferens. 

Uterine artery (female). Cervix uteri, upper part of 

the vagina (female). 

The ureter enters the posterior false vesical ligament, with the vas 
deferens between it and the bladder. 



THE BLADDER. 

The bladder lies in the pelvic cavity behind the pubes, in front of 
the rectum (vagina and uterus coming between in the female.) It is a 
musculomembranous bag, and measures, when moderately distended, 5 
inches in length and 3 in width, and holds about a pint. 

It is divided into a summit, superior surface, base, anteroinferior 
surface, and sides. 

The summity looking forward, is connected to the umbilicus by a 
fibrous band the remains of a foetal structure, the urachus centrally, and 
the obliterated hypogastric arteries laterally. 

The mpenor surface extends from the summit to iust above the 
bottom of the rectovesical pouch. It is entirely covered by peritoneum. 

The base extends from the superior surface to the prostate gland. It 
is triangular in shape, with the apex at the prostate, and is bounded 
laterally by the vasa deferentia and vesiculae seminales. It has perito- 
neal covering only for a small distance just above the rectovesical pouch. 

The anteroinferior (or pubic) surface extends from the prostate gland 
to the summit, and rests on the triangular ligament, posterior surface of 
the body of the pubes, and lower part of the anterior abdominal wall. 

The sides are in apposition with the rectovesical fascia and obturator 
intemus muscle. 

When empty, the bladder collapses into the pelvis, and in section 
presents a triangular outline with the apex toward the symphysis, 
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Its relations are these : 

Above. 
Small intestines. 
Urachus. 

Front Behind, 

Triangular ligament. Peritoneum. 

Symphysis pubis. Kectum. 

Abdominal wall. , Uterus (female). 
Prevesical space of Ketzius (when distended). Small intestine. 
Prostatic plexus. 

Sides. 

Hypogastric artery. 

Ureter. 

Vas deferens. 

Rectovesical fascia. 

Obturator internus. 

Base. 

Rectum (cervix uteri, female). 
Vesicula3 seminales (vagina, female). 
Vas deferens (male). 
Prostate (male). 

The ligaments of the bladder are divided into true ligaments, or 
those formed by the rectovesical fascia, and in addition the urachus ; and 
the false ones, or those fonned of peritoneum. 

The true ligaments^ five in numoer, include the two anterior or pubo- 
prostatic and the two lateral. The former run between the posterior 
surface of the os pubis, one on each side of the symphysis to the bladder 
and over part of the upper surface of the prostate ; the latter between 
the bladder and lateral parts of the prostate and sides of the pelvis. In 
the female these pass simply between the bladder and pelvic walls. The 
fifth ligament is tne urachus. 

The fake ligaments, also five in number, are a superior, from summit 
of bladder to navel, two lateral, to the iliac fossae, and two posterior. 
These latter run between the rectum and bladder (uterus and bladder in 
the female). They contain the ureters. The hypogastric arteries lie 
between each lateral ligament and the corresponding posterior ligament. 
The bladder has a serous or peritoneal coat, a muscular coat of three 
layers, a submucous areolar coat, and a mucous coat. 

The mucous membrane is loosely attached except over the trigone. 
This is a triangular area whose apex corresponds to the urethral opening, 
and whose base extends between the orifices of the ureters, indicated by 
a curved elevation due to a muscular band. Extending from the open- 
ing of the urethra is another elevation due to submucous thickening, the 
uvula vesicce. In the female this is indistinct and the trigone>is smaU. 
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THE PERITONEUM. 

The peritoneum is a closed serous sa<5 which invests more or less com- 
pletely the contents of the abdominal and pelvic cavities, sending in 
processes or diverticula between the adjacent viscera. These processes 
are attached to the surfaces of the viscera, forming their investment, 
and serving also to separate and allow a free movement between them 
without friction. Moreover, they confine the viscera to their proper 
relative positions. 

The peritoneum is very thin, the attached surface being rough, the 
free, smooth and moist and covered with a layer of mesothelium. That 
part which is attached to the inner surface of the abdominal walls is 
called the parietal layer, while that investing the viscera constitutes the 
visceral layer. 

The Oeneral Arrangement of the Peritoneum. — Starting from the 
anterior abdominal wall, in the median line, the peritoneum passes 
around on the right side to invest completely the lower part of the caecum 
and the vermiform appendix, but only partially investing the rest of the 
csecum, covering its front and sides, the back part being very often un- 
covered. It partially invests the entire ascending colon in a similar 
manner. Quite often, however, the back part of the csecum is also 
covered by the peritoneum, which thus forms a mesocaecum. It now 
covers the lower part of the front of the right kidney and the front of 
the third portion of the duodenum excepting a transverse zone, passes 
thence to the spine, and, forming the right side of the mesentery, invests 
the jejunum and ileum, and returns, as the left layer of the mesentery, 
to the spine, thus completing the structure. The peritoneum now crosses 
the lower part of the left kidney, invests the descending colon in a manner 
similar to that on the right side, forms a long sigmoid mesocolon, and 
returns to the front of the abdomen. 

Starting in the median line behind at the sacral angle, we may trace 
the peritoneum downward to invest completely the rectum in its upper 
part and partially invest it in its second portion covering it in front, and 
laterally, and lower down, only in front, and at a point about 6 to 8 cm. 
above the anus leaves the gut altogether. It is then reflected on to the 
base and upper part of the bladder in the male, forming the rectovesical 
pouch. This pouch presents on each side a fold, the plica semilunaris. 
From the apex of the bladder it ascends, investing the urachus and 
obliterated hypogastric artery on each side. In the female it passes from 
the rectum to the upper part of the vagina, forming the pouch of 
Douglas, which presents plicae semilunares similar to those found in the 
rectovesical pouch in the male. It then covers both surfaces of the 
uterus, and forms the broad ligaments, investing the Fallopian tubes to 
the fimbriated ends, .where it becomes continuous with their mucous 
membrane. 

Above, the peritoneum runs on the under surface of the diaphragm 
as far back as the oesophageal opening, and near that opening meets the 
process of the lesser sac, which lies on the posterior surface /of the liver, 
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It passes to the liver forming the superior laj^ers of the lateral and coro- 
nary ligaments. At the anterior border of the liver it is reflected on to 
it« under surface, and at the transverse fissure it meets the posterior layer 
of the lesser or gastrohepatic omentum from the lesser sac, and passes 
with it to the lesser curvature of the stomach as the anterior layer, thus 
completing the lesser omentum. Thence it passes over the anterior sur- 
face of the stomach to the greater curvature, then down to the greater 
omentum. 

To the right from the quadrate lobe it invests the gall-bladder to a 
variable degree, the under surface of the right lobe of the Hver passing 
back to the posterior surface of the Hver as far as the coronary and right 
lateral ligaments, of which it forms the lower layer (the layers are sepa- 
rated by a considerable space). It then turns down over the diaphragm to 
the front of the second portion of the duodenum, and the upper part of 
the right kidney, forming here the fold known as the hepatorenal Hga- 
ment. Lastly, it invests the hepatic flexure of the colon, and proceeds 
to the right colon in the manner previously described. 

To the left it covers the entire under surface of the left lobe of the 
liver back to the left lateral ligament, of which it forms the inferior 
layer ; there it turns down on the diaphragm, to the left of the oesopha- 
geal opening. 

Tracing to the left the anterior layer of the lesser omentum, the 
peritoneum covers the front and left side of the oesophagus and left end 
of the stomach, passing thence to invest the spleen, and forming the 
anterior layer of the gastrosplenic omentum. JPassing from the dia- 
phragm to the stomach to the left of the gullet, there is formed the 
gastrophrenic fold or ligament, and between the diaphragm and splenic 
flexure the costocolic ligament. 

The lesser sac of l£e peritoneum is a process which lines the space 
bounded by the posterior and inferior surfaces of the Spigelian lobe of 
the liver and the posterior wall of the stomach and the upper surface 
of the transverse colon. It communicates with the greater sac by 
means of the foramen of Winslow, which is bounded m front by the 
lesser omentum, with the portal vein and hepatic artery and duct 
between its layers, behind by the vena cava inferior, above by the lobus 
caudatus, below by the duodenum. From this point the lesser sac lines 
the posterior abdominal wall, and adheres to the back of the greater sac 
except where the stomach comes between. Above it passes behind the 
liver, between the Spigelian lobule and the back part of the diaphragm, 
to meet the process from the greater sac already described. Here it is 
attached to the transverse fissure and the fissure of the ductus venosus, 
covering the oesophagus behind and on the right. At the transverse 
fissure it passes to the lesser curvature of the stomach, forming the pos- 
terior layer of the lesser or gastrohepatic omentum, the anterior layer 
coming from the greater sac. 

It then invests the back of the stomach, and descends from the 
great curvature in front of the transverse colon and small intestine 
to a variously greater or less extent. Turning upon itself^ it ascends, 
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thus forming the internal layers of the ^reat omentum, as far as the 
transverse colon, whose upper surface it invests, and passes thence to 
the spine, thus forming the upper layer of the transverse mesocolon. 
It now passes upward over the front of the pancreas, coehac axis and its 
branches, upper part of left kidney, the left suprarenal capsule, and 
that part of the diaphragm between the aortic and caval openings, and 
is continuous with that part of the lesser sac lining the space back of 
the liver, already described. Traced to the left over the pancreas, the 
peritoneum is reflected to the hilum of the spleen, and thence to the 
stomach, forming the posterior layer of the gastrosplenic omentum. 
Traced to the right, it is reflected from the extreme end of the pan- 
creas on to the back of the first portion of the duodenum, and becomes 
continuous with that covering the posterior surface of the stomach. 

The anterior layer of the lesser omentum invests the front of the 
stomach to the greater curvature, from which it descends in front of and 
with the posterior layer, and thus down in front of the transverse colon 
and small intestine, to a variable degree. These two layers are closely 
adherent to each other in adults and turn backward upon themselves to 
ascend to the transverse colon, thus completing the great omentmn. 
Those layers, therefore, of the great omentum which are contributed by 
the lesser sac are continued within those from the greater sac. At the 
transverse colon the layers of the greater omentum separate and enclose 
the gut, meeting behind and completing the transverse mesocolon, 
which extends to the lower border of the pancreas. Here the inferior 
layer (from the greater sac) runs down along the posterior abdominal 
wall and blends with the mesentery as described, ana the superior layer 
(from the lesser sac) proceeds as already mentioned. 



THE ORGANS OF REPRODUCTION (IKIALE). 
THE PROSTATE OLAND. 

The prostate gland is immediately in front of the so-called neck of 
the bladder and around the commencement of the urethra. It rests 
against the rectum behind, and lies on the subpubic fascia (posterior 
layer of triangular ligament). It resembles a chestnut in form, and 
measures transversely 1} inches, from base to apex \\ inches, and nearly 
1 inch in thickness, its weight being 6 drachms. The hose looks toward 
the neck of the bladder, its apex touches the deep perineal fascia (trian- 
gular ligament), the posterior surface is joined to the rectum by areolar 
tissue, and its pubic surface^ grooved longitudinally, lies % inch fix)m the 
pubic symphj^sis. It is supported in its position by the puboprostatic 
ligaments, posterior layer of the deep perineal fascia, and the front of 
each levator ani (the levator prostatas). 

The prostate consists of two lateral lobes and a middle lobe. The 
lateral lobes are separated behind by a deep notch, and are continuous 
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in fix>nt of the urethra. The middle is smaller, lying posteriorly between 
the lateral lobes. 

The urethra and common seminal ducts pierce the prostate. The 
gland has a dense, firm, fibrous capsule, which is derived irom the recto- 
vesical fascia and the posterior layer of the triangular ligament, and it 
consists of glandular and muscular tissue in about equal amounts. 

THE PENIS. 

The penis consists of a root, a body, and an extremity or glans penis. 

The DOdy is made up of three cylindrical masses of erectile tissue 
united together, the two upper of which, lying side by side and called 
the corpora cavernosa, form the chief bulk of the organ, and the lower, 
the corpus spongiosum, contains part of the urethra. 

The root is attached to the pubic rami by the crura, and to the sym- 
physis by the suspensory ligament. 

The body is cylindrical when flaccid, triangular with rounded border 
and sides when erect, the upper side being the dorsum. It is covered 
by a very thin skin, which is dark in color and devoid of adipose tissue, 
being loosely connected to the organ. This skin folds upon itself in 
firont to form the prepuce, the under layer of which joins the cervix and 
becomes very like a mucous membrane, covering the glans and blending 
into the mucous membrane of the urethra at the meatus. Around 
the cervix and corona glandis are small glands, the glandulse Tysoni 
odoriferae. 

The glans (see corpus spongiosum) is conical and points anteriorly, its 
summit presenting a vertical slit, the meatus urinarms, from the lower 
part of which a fold of mucous membrane runs back to join the prepuce, 
and is called the froennm prceputii. The base of the glans projects at its 
circumference, forming the corona glandiSy behind which is a constriction, 
the cervix. 

The corpora cavernosa are closely connected for the anterior tihree- 
fourths, being flattened mesially, while behind they separate, and, 
enlarging at first to form the bulb of the corpus cavemosum, gradually 
taper, and under the name of crura penis are attached to the rami of 
the pubes and ischium. In front they form a single blunt extremity 
whicn is joined by fibrous tissue to the base of the glans. Below them 
is a groove for the corpus spongiosum, and above one for the dorsal vein 
of the penis. 

The fibrous envelope is composed of longitudinal fibres common to 
both corpora, and circular fibres which are internal and belong to one 
corpus only. Mesially, where the circular fibres of both sides meet, they 
unite to form a septum. This septum is thick and complete behind, but 
in fit)nt many vertical slits allow of communication between the two 
bodies, and have given to the septum the name septum pectiniforme. 
From the inner surface of this envelope numerous fibrous trabeculae pass 
in all directions. These trabeculae support and enclose the arterial 
branches, which form a capillary network opening directly into the cav- 
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emous spaces, some of them forming convoluted vessels, the helicine 
arteries, which project into the trabecular spaces. The blood is returned 
by the dorsal vein, prostatic plexus, and pudendal veins. 

The corpus spongiosum commences behind, between the two crura, 
and in front of the deep perineal fascia, as the bidb, and in front ex- 
pands to form the glans. The bulb receives an investment from the 
anterior layer of the deet) perineal fascia and is surrounded by the accel- 
erator urinaB muscles. The urethra runs through the upper part of the 
corpus spongiosum, surrounded bv a layer of erectile tissue, the part 
within the bulb bein^ called the bulbous portion of the urethra. The 
fibous envelope is white, thinner than that of the corpora cavernosa, and 
encloses a similar trabecular structure. Just beneath it, forming part of 
the outer coat, is a layer of muscular fibres, and a second muscmar layer 
lies beneath the urethral mucous membrane. 



THE MALE URETHRA. 

The male urethra extends from the neck of the bladder to the end of 
the penis, is about 8} inches long, and is lined throughout by mucous 
membrane supported by a submucous tissue and connected by it with the 
subjacent tissues in its three parts — viz. , the prostatic, membranous, and 
spongy. Part of the submucous tissue is composed of a longitudinal 
muscular layer internally and a circular externally. 

The prostatic portion is the widest part of the canal, and traverses 
the prostate gland, oeing about 1 J inches lone, widest at the middle, and 
lyin^ above the middle lobe. It is very dilatable. On its floor is a slight 
longitudinal elevation at the back part, which passes back to the uvula 
vesicae, and is placed in the median line, measuring f inch lon^ and 
about J inch at its maximum height. This ridge has been variously 
named the crista urethrse, colliculus semmah's, verumontanum, and capvt 
gallinaginis. On each side of it is a groove, the prostatic sinus^ the floor 
of which presents the orifices of the numerous prostatic ducts. 

In the forepart of the verumontanum is a depression, which leads 
into the sinus pociilaris or uterus masculmus^ upon or within the margins 
of which are the orifices of the ejaaikitory ducts. This sinus forms a 
cul-de-sac running in the verumontanum and beneath the middle lobe of 
the prostate. 

The membranous portion lies between the apex of the prostat-e 
and the bulb of the corpus spongiosum, and is the narrowest part of 
the canal. It is J inch long. It pierces, lies between, and is^ invested 
by the anterior and posterior layers of the deep perineal fascia, and is 
surrounded by the compressor urethrae, one of Cowper's glands lying 
on each side. 

The spon^ portion of the urethra is enclosed by the corpus spon- 

fiosum, and is about 6i inches long. The bulbous portion, or nnus^ is 
ilated, but beyond the bulb the urethra is of uniform caKbre as far as 
the glans, in which it is again dilated, forming here the fossa navicidaris^ 
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and its long axis becomes vertical instead of transverse. At the meatus 
it is much contracted. 

The mucous membrane presents the orifices of many small racemose 
glands (glands of Littre) and of msiJiy lacunce. One of these latter, in 
the upper part of the fossa navicularis, is considerably dilated, and is 
called the lacuna magna. 

Coioper's glands are yellowish, lobulated bodies, of the size of a pea, 
lying between the two layers of the deep perineal fascia, behind the 
membranous urethra, and between the arteries of the bulb above and the 
transverse fibres of the compressor urethras below. The lobules are made 
up of acini and joined tosjether by fibrous tissue. The ducts from the 
lol)ules unite outside the gland into a common duct, which runs forward 
beneath the mucous membrane for about an inch and opens on the floor 
of the bulbous portion of the urethra. 



THE SCROTUM. 

The scrotum is a pocket which contains the testicles and part of the 
spermatic cords, and is marked superficially by a median ridge, the raph^, 
which runs from the penis along the scrotum and perineum to the anus. 
The scrotum consists of a layer of skin and the dartos. 

The sMn is thin and dark, and presents folds or rugae, is covered with 
hairs thinly scattered, and is furnished with sebaceous glands. 

The dartos is a thin contractile tunic, of a reddish color, continuous 
with the superficial fascia of the groin and perineum ; it is very vascular, 
and is composed of loose areolar tissue and unstriped muscle. It sends 
in a partition, the septum scroti, which separates the two testes, and is 
attacned to the under surface of the penis and to the raphe. 

The testicle is covered from without inward by the following structures : 
the scrotum, composed of skin and dartos; the intercolumnar or ex- 
ternal spermatic fascia; cremasteric fascia; infundibuliform fascia, or 
internal spermatic fascia ; tunica vaginalis. 

The intercolumnar fascia, separated by loose areolar tissue from the 
dartos, is attached to and descends from the margins of the pillars of the 
external ring. 

The cremasteric fascia consists of scattered muscular loops or bundles 
(cremaster muscle), connected together by areolar tissue, the former 
being continuous with the lower border of the internal oblique. 

The infunditmliform fascia is continuous above with the fascia trans- 
versalis and the subserous areolar tissue of the peritoneum. These two 
together, the latter being underneath, form the fascia propria. It in- 
vests the surface of the cord and sends in septa between its component 
parts. 

The tunica vaginalis (see Testicle proper). 
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THE TESTICLE AND EPIDIDYMIS. 

Each testicle is ovoid, flattened from side to side, and suspended 
obliquely (the left being somewhat the lower), its upper end being 
directed forward, outward, and upward, the lower in the opposite direc- 
tion. Each is 1 J inches long, IJ inches wide, and less than 1 inch thick, 
and weighs J to 1 ounce. 

The front, sides, and both ends of the testis are free, smooth, and 
covered by the tunica vaginalis. At the posterior border the vessels and 

Fig. 70. 




Hernia, The relations of the femoral and internal abdominal rings, seen from 
within the abdomen ; right side. (Gray.) 

nerves enter and emerge, and to this border as well is attached the 
epididymis. 

The epididymis is a long, narrow structure, made up of a hodi/, a 
head or glolms major, and a tall or glohits minor. 

The globus major is large, and joined to the upper end of the testicle 
by the efferent ducts ; the minor is small and pomted, and is joined to 
the lower end of the testicle by a reflection of the tunica vaginalis and 
some cellular tissue. The convex surface and anterior border of the 
epididymis are free and covered by the tunica vaginalis, as is also the 
'ioncave or attached surface (except at the ends), the serous membrane 
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here forming the digital fossa. On the front of the globus major are 
one or more small pedunculated bodies called the hydatids of Mor- 
gagni, believed to be the remains of Miiller's duct. The epididymis 
IS a convoluted canal whose lumen is continuous with that of the vas 
deferens. 

The tunica vaginalis is a closed serous sac, and consists of a vis- 
ceral layer and a parietal layer. 

The visceral ikyer adheres to the outer surface of the tunica albu- 
ginea, surrounding the testis and epididymis, and joining them together 
by a fold. It forms between them the pouch known as the digital fossa. 

The parietal layer is reflected to the inner surface of the scrotum at 
the posterior border of the testicle. 

The tunica albuginea is the fibrous coat which surrounds the soft 
substance of the testis and is reflected at the posterior border into its 
interior, forming a sort of septum, the corpus Hlghmori or mediastinum 
testis. This septum, wider above than below, extends from the upper 
nearly to the lower end of the gland, and sends off numerous trabeculae 
which join the inner surface of the tunica albuginea. These divide the 
organ incompletely into lobules. The tunica vasculosa (pia mater testis) 
is a vascular plexus supported by areolar tissue which covers the inner 
surface of the tunica albuginea and its trabeculae. 

The gland substance consists of seminiferous tubules, which are 
contained within the lobules above mentioned, each lobule containing 
two or three seminiferous tubules. Each of these latter is lined by 
several layers of epithelial cells, from which, by a process of division 
(karyokinesis), are finally developed the spermatozoa. 

The lobules are conical, their bases being turned toward the circum- 
ference, their apices toward the mediastinum. In the latter situation 
the tubules become straighter, and unite to form twenty to thirty large 
ducts, the tuhuli recti. These tubuli recti open into a vascular network, 
the rete testis, which lies in the substance of the mediastinum, and from 
this issue twelve to twenty vasa efferentia, which pierce the tunica 
albuginea and enter the globus major of the epididymis, where they now 
become tortuous and form conical masses, the coni vctsculosi. 

The vas deferens, the continuation of the epididymis, is the excre- 
tory duct of the testicle. From the globus mmor it runs along the 
inner side of the epididymis and back of the testis, and in the spermatic 
cord to the internal ring ; here it descends, crossing the external iliac 
vessels, and curving around the outer side of the deep epigastric artery. 
It now passes beneath the peritoneum to the side of the bladder, and 
runs downward and backward to its base, internal to the ureter and 
across the obliterated hypogastric artery. At the base of the bladder it 
lies between it and the rectum, internal to the seminal vesicle, the duct 
of which it joins (close to the base of the prostate) after having enlarged 
and again narrowed, forming with it the ejaculatory duct. Its length is 
about 2 feet and its diameter about ^ inch. It has an external areolar 
coat, a middle muscular coat of two layers, longitudinal and circular, 
and an internal mucous coat covered with columnar epithelium. 
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The vesiculSB seminales, conical in form, the wider end looking 
backward, lie between the rectum and the base of the bladder, and are 
the reservoirs for the semen. They are 2 inches long and i inch wide. 
In front they converge, and each joins the corresponding vas deferens at 
the base of the prostate to form the ejaculatory duct. The vesicle is a 
sinrfe tube 4 to 6 inches long, coiled up and giving off diverticula. It 
ends behind in a blind extremity, and is 2 inches long in its natural 
condition. 

Each ejaculatory duct is I inch long, and runs one on each side, 
forward and upward within the prostate, between its middle and lateral 
lobes, and along the walls of the sinus pocularis, close to the opening 
of which they empty. Each has an areolar, a muscular, and a mucous coat. 

The semen is a whitish fluid composed of liquor seminis, seminal 
granules, and spermatozoa. The granules are :nriny ii^ch in diameter. 
The spermatozoa consist of a head, formerly the nucleus of a sperma- 
toblast, a body, and a tail. The spermatoblasts constitute one of the 
layers of epithelial cells lining the seminiferous tubules. 

The spermatic cord extends from the internal ring to the back of 
the testis. Its various parts are connected together by areolar tissue, 
and are invested by the various processes of the fascia, which descends 
with the testicle. In its course through the inguinal canal it lies at first 
between the internal oblique and the fascia transversalis, the former at 
times arching over it ; then between the aponeurosis of the external 
obiique and the conjoined tendon; and Poupart's ligament is below. 
The left cord is the longer. 

Each cord is composed of the spermatic artery, artery of the vas 
deferens, and cremasteric artery, the spermatic veins from the back of 
the testis, which receive the veins from the epididymis to form the 
pampiniform plexus, a number of large lymphatics, and the spermatic 
plexus of the sympathetic, together with the vas deferens, the layers 
of fascia which cover the testicle, and the remains of the peritoneal tes- 
ticular i)rocess. 

The inguinal canal is bounded behind by the fascia transversalis 
and the conjoined, tendon ; in front by the transversalis and internal 
oblique above, and the external oblique aponeurosis below ; its floor is 
formed by the curving back of Poupart s ligament; its roof by the 
arched fibres of the internal oblique in apposition with the aponeurosis 
of the external oblique. 

THE EXTERNAL ORGANS OF REPRODUCTION 
(FEMALE). 

THE VULVA. 

The term vulva or pudendum includes the raons veneris and labia, 
the nymphge and clitoris, the hymen or its remains, the meatus urina- 
rius, and the vaginal orifice. 
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The moils veneris is a fatty cushion covering the front of the pubes, 
and after puberty is plentifully supplied with hairs. Below, it divides 
into the two labia majora, which, diminishing in size as they pass 
downward and backward, unite an inch in front of the anus. The two 
extremities are joined, and form the anterior and posterior commissures. 
Between the latter and the anus is the perineum, and just within the 
posterior commissure is a transverse fold, the fraenulum pudendi or 
iburchette. Between this fold and the posterior commissure is a trian- 
gular space, the fossa navicularis. 

The nymphae, or labia minora, smaller than the above, run from the 
middle of the labia majora upward to the cUtoris, each dividing into 
two folds, the upper pair of which join to form a prepuce for that 
organ, and the lower two to form its fraenum. They are continuous 
externally with the labia majora, internally with the vagina. The mens 
veneris is composed interiorly of fatty and fibrous tissue ; the labia, of 
areolar fatty and dartoid tissue with vessels and nerves ; the nymphae, 
of a plexus of vessels covered by mucous membrane. 

The clitoris is the analogue of the penis, consisting like it of two 
corjjora cavernosa united by a septum pectiniforme, and prolonged 
behind into two crura attached to the pubic and ischial rami. It also 
has a suspensory ligament and a glans enclosed by the nymphae. Two 
erectores clitoridis muscles are attached to the crura. It has no corpus 
spongiosum nor urethra. 

Between the clitoris and the vagina, bounded on each side by the 
nynaphae, is the vestibule, a triangular space, in which, just above the 
vagina, is the meatus urinarius, 1 inch below the clitoris. 

The hjmen is a mucous fold which more or less completely occludes 
the orificmm vaginae. It is generally semilunar in form, concave above, 
or it may be a complete membrane, perforate or imperforate, or it may 
be absent. After labor its remains form the carunculae myrtiformes. 

The glands of Bartholin, the analogues of Cowper's glands in the 
male, are two yellowish bodies on each side of the vaginal opening, 
each of which discharges by a single duct between the hymen and the 
njTuphae. 

On each side of the vestibule, behind the nymphae, is a leech-shaped 
mass, the bulbus vestibuli. Each consists of a venous plexus enclosed 
by a fibrous capsule, and is about 1 inch long. In front of these, and 
connecting them with the vessels of the clitoris, is a small venous plexus, 
the pars intermedia of Kobelt. 

THE URETHRA. 

The female urethra is a mucous canal, 1} inches long, running down- 
ward and forward in the anterior vaginal wall from the neck of the 
bladder to the meatus. As in the male, it pierces the triangular liga- 
ment, and is surrounded by the compressor urethrae muscle. It consists 
of a muscular, a mucous, and, between them, an erectile, coat. It is 
supplied with numerous glands, and juvSt within the meatus near the 
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floor are two ducts which extend upward for about t inch. These are 
called Skene's tubules. 

THE VAGINA. 

The vagina extends from the vulva to the uterus, lying behind the 
bladder and in front of the rectum, and is about 4 inches long on its 
anterior wall, 5 to 5} on its posterior, and is directed from the uterus 
downward and forward. 

Above, it embraces tbe cervix uteri, and its walls are flattened from 
before backward. It is narrowest at the introitus, or orificium vaginae. 
Li front it is in relation with the urethra and base of the blaader ; 
behind, it is connected with the anterior wall of the rectum by its lower 
three- fourths, the cul-de-sac of peritoneum (Douglas's) separating them 
above ; laterally the broad ligaments are attached above, and the leva- 
tores ani below, as well as the rectovesical fascia. Its inner surface pre- 
sents a mesial ridge or raphe on the front and back walls, the columnse 
rugarum, and from them on both sides run out transverse folds or rugae. 

The vaginal mucous membrane is squamous, with papillae here and 
there. The submucous coat holds manv large veins and some muscular 
fibres, making a sort of erectile tissue. The veins form a sort of plexus. 
The muscular coat comprises an internal circular and an external longi- 
tudinal layer. At the lower part is the sphincter vaginae, a mus^e 
composed of striped fibres. 

The internal organs include the uterus, tuhes^ and ovaries. 

THE INTERNAL ORGANS OF REPRODUCTION 
(FEMALE). 

THE UTERUS. 

The uterus or womb is a hollow muscular organ lying in the pelvis 
between the bladder and rectum. In the virgin it is pear-shaped, flat- 
tened from before backward, its unper end looking forward and upward, 
its lower downward and backward, forming an angle with the vagina. 
Above, it is invested by the peritoneum, which covers its body before 
and behind ; it covers also the cervix behind, but in front the peritoneum 
is reflected on to the bladder before reaching the cervix. Its upper and 
back part is in contact with the small intestine, its lower and front part 
with the bladder, the peritoneum separating them. The two folds of 
peritoneum after investmg the uterus are applied to each other, reaching 
across to the lateral pelvic walls forming the broad ligaments. 

The uterus is 3 inches long, 2 wide, and 1 thick, and it weighs about 1 
ounce. It is divided into a body, fundus, and neck. The fundus is the 
convex part above the entrance of the tubes; the body is the part 
between this and the neck. In front of the Fallopian tubes, at the upper 
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part of the lateral borders, the round ligaments are attached, and below 
and behind them are the ligamenta oyarica. The cervix is the lower 
constricted, rounded part, and around it is attached the vagina. At its 
vaginal end is a round opening, the os uteri. 

The cavity of the uterus is small ; that part within the body is tri- 
angular, flattened anteroposteriorly, and presents at the superior angles 
the openings of the Fallopian tubes ; also, at its junction with the neck 
it is constricted to form the os internum or isthmus. The cavity of the 
cervix is barrel^shaped and flattened anteroposteriorly, presenting on 
each wall a longitudinal column sending off oblique rugae on each side ; 
hence its name, arbor- vitaB uterinus. 

The walls of the uterus consist of an outer serous coat (already de- 
scribed), an inner mucous, and an intermediate muscular. The muscular 
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Vessels of the uterus and its appendages, rear view. (Testut.) 



coat forms the bulk of the uterus, and consists of bundles and layers of 
unstriped fibres which interlace, and of some areolar tissue supporting 
them, and of bloodvessels, lymphatics, and nerves. Three layers are 
described — an external transverse layer, some of the fibres being con- 
tinued on to the Fallopian tubes, etc. ; a middle layer of intermixed 
longitudinal, oblique, and transverse fibres ; and an internal layer, which 
is circularly arranged at the cervix, forming the so-called external and 
internal sphincters. This layer is the muscularis mucosae of the mucous 
membrane. 

The mucous membrane of the body differs from that of the cervix. 
The former is smooth, reddish, with columnar cells, and presents the 
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ducts of a number of tubular glands which end by blind, sometimes 
forked, extremities. In the cervix it is firmer, and presents numerous 
saccular and tubular glands between the rugae of the arbor vitae, and, 
beloWj numerous papillae. The glands are sometimes distended by their 
secretion, the ducts oeing choked, and present the appearance of vesicles ; 
hence their name, ovules of Naboth. At the upper part of the cervix 
the cells are columnar and ciliated ; below, stratified. 

The ligaments of the uterus are the round ligaments and several 
pentonecUfolds — namely, two each in front, behind, and laterally. 

The round ligaments are two cord-like bundles of areolar, fibrous, and 
plain muscular tissue, with vessels and nerves, covered by peritoneum, 
which run from the upper angle of the uterus to the internal ring. 
Each then runs through the corresponding inguinal canal to end in the 
mons veneris and labia. Each measures about 4 or 5 inches in length, 
and their direction is upward, forward, and outward. The peritoneum, 
which invests them, is sometimes prolonged (as in the foetus) for some 
distance into the inguinal canal, and forms the canal of Nuck. Gener- 
ally this canal is obfiterated. 

The anterior or vesicouterine ligaments stretch between the bladder 
and the uterus; the posterior, between the uterus and rectum, hence 
called the rectouterine, forming a pouch, the cul-de-sac of Douglas. 

The two lateral or broad ligaments pass from the sides of the uterus 
to the sides of the pelvis, thus dividing the latter into two parts. They 
are formed by the coalescence of the peritoneal layers investmg the ante- 
rior and posterior surfaces of the uterus, and contained between the two 
layers : the Fallopian tube at the upper margin ; the round ligament be- 
low and in front of the tube ; the ovary and its ligament enfolded by the 
posterior layer ; and the uterine bloodvessels, lymphatics, and nerves. 



THE FALLOPIAN TUBES. 

The Fallopian tubes, or oviducts, run from the upper angles of the 
uterus toward the sides of the pelvisL and near their termination bend 
downward, backward, and inward. They are 3 to 4 inches long, are at 
first narrow, then enlarge near the extremity (ampulla), and end in a 
fimbriated margin, one of the fimbriae being attachea to the ovary. The 
canal is very narrow at the uterine end (ostium uterinum), begins to 
widen in the outer half to form the ampulla, and at its termination again 
narrows (ostium abdominale). 

The tubes consist of a peritoneal coat, a muscular coat composed of 
internal circular and external longitudinal fibres, and a mucous coat. 
The latter is continuous with that of the uterus and with the peritoneum, 
the epithehum being ciliated columnar, and it is thrown into longitudinal 
wrinkles, more marked in the outer half of the tube. 
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THE OVARIES. 



The ovaries are analogous to the testes, and are flattened, oval bodies, 
measuring li inches long, | inch wide, and i inch thick, each weighing 
60 to 100 grains. Of each, the two sides are free as well as the convex 
border, the straight border (hilum) being attached to the broad Hgament 
and admitting the vessels, etc. Its outer end is attached by the fimbria 
ovarica to the Fallopian tube, its inner end to the uterus bj^ the ligament 
of the ovary, a dense, fibromuscular cord attached to the uterus below 
and behind the tube. 

The ovary consists of a stroma in which are imbedded the Graafian 
follicles, and of a covering of columnar cells, the germinal epithelium. 
The stroma is invested beneath the epithelium by a dense fibrous layer, 
the tunica albuginea, and consists oi connective tissue with numerous 
cells, as well as of elastic fibres, with some muscular tissue and blood- 



The Graafiian follicles consist of an external fibrous coat, and 
beneath it a coat called the ovicapsule, lined internally by a layer of 
cells, the membrana granulosa. Within this last-named layer is the 
ovum, invested by the discus proli^erus, a layer of cells derived from 
the membrana granulosa, together with the liquor foUiculL 



THE PABOVABIUM. 

The parovarium, organ of Eosenmuller, is a foetal remnant lying 
in the broad ligament between the ovary and Fallopian tube. It con- 
sists of several vertical tubes, Hned by epitheHum, whose lower ends 
run toward the hilum of the ovary, and whose upper ends are united by 
a horizontal tube, the duct of Gaertner. 



THE MAMMARY GLAin)S. 

These are accessory to the generative system and secrete the milk. 
They are two rounded eminences, one on each side of the thorax, 
between the sternum and axilla and the third and seventh ribs. Just 
below the centre is a conical eminence, the nipple, which is dark, and is 
surrounded by a pinkish areola which darkens in pregnancy. It pre- 
sents the orifices of the lactiferous ducts, and consists of vessels mixed 
in with plain muscular fibres, and by friction may be made to undergo 
erection. 

The mamma consists of a number of lobes separated by fibrous tissue 
and some adipose tissue. The lobes are divided and subdivided into 
smaller lobules, which are in turn made up of alveoli. Each lobe has 
an excretory (gala<;tophorous) duct, and these, about sixteen in number, 
converge to the areola, there dilating into ampuUse or sinuses. They 
then become smaller again, and, surrounded by areolar tissue and vessels, 
pass through the nipple to empty on the surface by separate orifices, 
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QUESTIONS ON SPLANCHNOLOGY. 

Describe each of the cartilages of the larynx. 

Of what are the trne vocal cords composed ? 

To what part of the arytenoid cartilages are the true vocal cords attached ? 

Which bronchus deviates the less from the direction of the trachea ? 

Of what parts is the thyroid gland composed, and just where are they 
situated ? 

Trace the pleura along its cut edges as they would show on transverse sec- 
tion through the root of the lung. 

What is the lowest point the pleursB reach ? 

Which lung is the larger ? 

Describe the fissures of each lung. 

Locate the apices of the lungs in the neck. 

Name the salivary glands, giving the location of each. 

Give the names of the ducts of the salivary glands, and tell where they 
enter the mouth. 

How long is the oesophagus? 

Give the relations of the oesophagus in the neck and in the thorax. 

Into what regions is the abdomen divided ? 

Give the relations of the stomach. 

Trace the duodenum through its various curves, from the pylorus to the 
jejunum. 

How are the large and small intestines to be distinguished ? 

What bands lead to the appendix vermiformis ? 

Where does the sigmoid flexure of the colon begin, and where does it end? 

What are the relations of the duodenum ? 

Describe the ileocsecal valve. 

What are the lobes of the liver ? 

Which lobe is between the gall-bladder and longitudinal fissure ? 

What are the surfaces of the liver? 

How low down does the free margin of the liver normally extend ? 

Where does the gall-duct empty ? 

Give the structures in relation with the inferior surface of the liver. 

Locate the gall-bladder on the abdominal wall. 

Give the relations of the pancreas. 

What are the surfaces of the spleen ? 

Opposite what ribs in the midaxillary line should the spleen lie ? 

Does the spleen vary much in size? 

Give the relations of the spleen. 

Just where do the kidneys lie ? 

How can you tell to which side a kidney belongs? 

Give the relations of the ureters. 

What are the ligaments of the bladder ? 

At what place are the greater and lesser sacs of the peritoneum continu- 
ous? 

Trace the peritoneum in the median line from above downward and back 
again to the starting-point. 

Trace the peritoneum transversely at the level of the foramen of Winslow. 

Of how many layers is the great omentum composed in the foetus? 

Where can the pancreas be reached by cutting only one layer of perito- 
neum after the belly is opened ? 

Describe the peritoneal relations of the duodenum, rectum, and bladder. 

What is the cul-de-sac of Douglas? 
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Describe tlie broad ligaments of the uterus, giving the relations of the 
contained structures. 

What part of the vaginal wall is in contact with the peritoneum ? 

How far down does the peritoneum come anteriorly on the uterus ? 

What lobe of the liver is the only one touched by the lesser sac ? 

Where is the prostate located ? 

Describe the male urethra. 

Name the coverings of the testicle. 

Locate the internal abdominal ring. 

Describe precisely the inguinal canal. 

What is the relation, as to position, of the epididymis to the testicle? 

How large is an ovary ? 

Describe the Fallopian tubes. 
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ABDOMEN, 334 
fascise of, 141 
muscles of, 141 
Abdomipal aorta, 222 

ring, internal, 145 
Abductor hallicis muscle, 196 

minimi digitorum, 180, 197 

pollicis muscle, 180 
Accessorins muscle, 139 
Acetabulum, 81 

Acromioclavicular articulation, 110 
Acromion process, 66, 67 
Adductor brevis muscle, 190 

hallicis, 197 

longus muscle, 190 

magnus muscle, 190 

minimus muscle, 190 

obliquus pollicis muscle, 180 

pollicis, 180 

transversus pollicis mascle, 180 

tubercle, 83 
Air sinuses, 64 
Alar ligaments, 103 
Alveolar artery, 212 

nerve, 274 
Anconeus muscle, 177 
Angeiology, 201 
Antrum of Highmore, 51 
Aorta, 206 

Appendix, vermiform, 340 
Aqueduct of Fallopius, 43 

of vestibule, 43 
Aqueous humor, 310 
Arachnoid, 253, 256 
Arbor vitse, 267 
Arch subpubic, 81 
Arcuate ligament, 128 
Arm, fascisB of, 169 
Arteries, alveolar, 212 

anastomotica magna, 220 

aorta, 206 
abdominal, 222 
thoracic, 222 



Arteries, arteria centralis retinse, 214 
auricular, anterior, 211 

deep, 211 

I)osterior, 211 
axillary, 218 
basilar, 217 
brachial, 219 
brachiocephalic, 208 
bronchial, 222, 330 
of bulb, 228 
carotid, common, 209 

external, 209 

internal, 212 
cerebral anterior, 215 

middle, 215 
ciliary, 214 
circumflex (of axillary), 219 

external, 230 

iliac, deep, 229 
superficial, 230 

internal, 230 
coeliac axis, 224 
colica dextra, 225 

media, 227 

sinistra, 227 
coronary, 208 
of corpus cavernosum, 228 
dental, inferior, 212 
dorsal, of penis, 228 
dorsalis pedis, 232 
epigastric, deep, 229 

superficial, 230 
ethmoidal, 213 
facial, 210 

transverse, 211 
femoral, 229 
gastric, 224 

gastroepiploica sinistra, 224 
gluteal, 228 
hemorrhoidal, middle, 228 

superior, 227 
hepatic, 224 
hyoid, 210 
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Arteries, iliac, 227 

external, 229 

internal, 227 
iliocolic, 224 
innominate, 208 
intercostal, 222 

superior, 218 
interosseous, 221 
lachrymal, 213 
laryngeal, inferior, 217 

superior, 210 
lingual, 210 
lumbar, 223 

mammary, internal, 218 
maxillary, internal, 211 
medullary, 18 
meningeal, middle, 212 

small, 212 
mesenteric, inferior, 227 

superior, 224 
obturator, 228 
occipital, 211 
oesophageal, 222 
ophthalmic, 213 
ovarian, 227 

palatine, descending, 212 
pancreatic, 224 
perineal, superficial, 228 

transverse, 228 
peroneal, 232 

anterior, 233 
pharyngeal, ascending, 211 
phrenic, 223 
plantar, 234 

arch, 234 

digital, 232 
popliteal, 231 
profunda femoris, 230 

inferior, 220 

superior, 219 
pterygoid, 212 
pudic, internal, 228 
pulmonary, 205, 330 
radial, 220 
renal, 227 
sacral lateral, 228 

middle, 224 
sciatic, 229 
sigmoid, 229 
spermatic, 227 
splenic, 224 
subclavian, 215 
subscapular, 219 
superficialis voIsb, 220 
suprascapular, 217 
supraorbital, 213 



Arteries, suprarenal, 227 

temporal, deep, 212 
middle, 211 
superficial, 211 

thyroid, inferior, 210, 217 

tibial, anterior, 232 
posterior, 232 
recurrent, 232 

transverse cetvical, 217 

triangle, Scarpa's, 229 

tympanic, 211, 213 

ulnar, 221 

uterine, 228 

vaginal, 228 

vasa brevia, 224 
intestinu tenuis, 224 

vertebral, 216 

vesical, inferior, 228 
superior, 228 
Articulation, acromioclavicular, 110 

carpus, 118 

costal cartilages and sternum, 105 

intercostal, 105 

of lower extremity, 118 

occiput and atlas, 102, 103 

radioulnar, inferior, 116 
superior. See Elbow. 

ribs with vertebrse, 103 

of skull, 106 

sternoclavicular, 109 

of sternum, 105 

temperomandibular, 106 

temperomaxillary, 106 

of two hip-bones, 119 

of upper extremity, 108 

of vertebral column, 98 

wrist, 117 
Arytenoid cartilage, 324 
Astragaloscaphoid ligament, 132 
Astragalus, 88 
Atlas, ligaments of, 101 
Auditory nerve, 280 
Auricular artery, anterior, 211 
deep, 211 
posterior, 211 

muscle, 164 
Axilla, 218 
Axillary artery, 218 

nodes, 248 

veins, 240 
Axis, ligaments of, 101 
Azygos uvulae muscle, 160 

veins, 240 

B ARROW, ligament of, 114 
Bartholin's glands, 365 ^T 
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Basilar artery, 217 

sinus, 239 
Basilic veins, 240 
Biceps femoris muscle, 188 
Bicipital tuberosity, 75 
Bladder, 354 

ligaments of, 147, 355 

lymphatics of, 246 
Bones, articulations of, astragalus, 88 

carpal, 76 

clavicle, 65 

ethmoid, 48 

femur, 82 

fibula, 86 

flat, 18 

of foot, 87 

of forearm, 71 

of hand, 76 

of head, 35 

humerus, 68 

hyoid, 34 

ilium, 77 

incus, 313 

intermaxillary, 51 

irregular, 18 

ischium, 80 

lachrymal, 56 

of leg, 85 

long, 18 

lower extremity, 77 

lunar, articulation of, 76 

malar, 54 

malleus, 313 

maxillary, superior, 49 

metacarpals, 76 

nasal, 56 

occipital, 35 

OS calcis, 87 
magnum, articulation of, 76 
pubis, 79 

palate, 51 

parietal, 37 

patella, 84 

of pelvis, 77 

pisiform, articulation of, 76 

pyramidal, articulation of, 76 

radius, 74 

scaphoid, articulation of, 76 

scapula, 66 

short, 18 

sphenoid, 45 

stapes, 313 

temporal, 39 

tibia, 85 

trapezium, articulation of, 76 

trapezoid, articulation of, 76 



Bones, turbinated, 49, 57 

ulna, 71 

unciform, articulation of, 76 

Wormian, 59 
Brachial artery, 219 

ligaments, internal, 170 

plexus, 287 
Brachial is anticus muscle, 170 
Brachiocephalic artery, 208 
Brachioradialis muscle, 176 
Brain. See Encephalon. 

ventricles of, lateral, 262 
Bronchi, 327, 330 
Bronchial artery, 222, 330 
Buccal nerve, 275 
Buccinator muscles, 165 
Bulbocavemosum muscle, 148 
Bursa above knee, 129 

prepatellar, 129 

subcrural, 129 

n^ECUM, 340 

\J Calcau coast ragaloid, 132 
Calcaneocuboid, 132 
Calcaneoscaphoid ligament, 132 
Calcarine fissure, 259 
Callosomarginal fissure, 260 
Canal, crural, 183 

dental, anterior, 50 
middle, 50 
posterior, 50, 53 

ethmoidal, anterior, 60 
posterior, 60 

of Huguier, 40 

Hunter's, 187 

inguinal, 364 

palatine, posterior, 50, 51 

spinal, 28 

Vidian, 48 
Capitellum, 71 
Carotid arteries, 209, 212 

tubercle, 22 
Carpal bones, articulations of, 76 
Carpus, articulations of, 118 
Cartilages, arytenoid, 324 

cornicula laryngis, 324 

costal, 33 

cricoid, 323 

cuneiform, 324 

epiglottis, 324 

of nose, 318 

of Santorini, 324 
semilunar, 125 

thyroid, 323 

of Wrisberg, 324 
Caudate nucleus, 263 
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Cavernous sinus, 238, 277 
Cavity, cotyloid, 81 

sigmoid, great, 73 
small, 73 
Cephalic veins, 240 
Cerebellar veins, 237 
Cerebellum, 266 

lobes of, 266 

peduncles of, 267 
Cerebral arteries, 215 

veins, 237 
Cerebrum, 258 
Cervical artery, transverse, 217 

nerves, 285 

nodes, deep, 249 
superficial, 249 
Cervicalis ascendens muscle, 139 
Cbassaignac's tubercle, 22 
Chondroglossus muscle, 157 
Choroid, 307 

plexus, 263 
Ciliary artery, 214 

muscle, 309 
Circle of Willis, 217 
Circumflex arteries, 219, 230 

iliac arteries, 229, 230 

nerve, 289 
Claustrum, 263 
Clavicle, 65 

Clinoid processes, 45, 46 
Clitoris, 365 
Clivus, 45 

Coccygeal nerves, 296 
Coccygeus muscle, 148 
Coccyc, 27 
Cochlea, 315 
Cceliac axis, 224 
Collateral fissure, 260 
Colles, triangular ligament of, 143 
Colon, 340 
Columns of cord, 254 
Compressor urinse muscle, 148 
Condyles of humerus, 70, 71 
Conjunctiva, 306 
Conoid ligament, 110 
Constrictor urinee muscle, 148 
Coracobrachialis muscle, 170 
Coracoclavicular ligament, 110 
Coracoglenoid ligament, 112 
Coracohumeral ligament, 112 
Coracoid processes, 67 
Cord, spermatic, 364 
Cornea, 307 
Coronary artery, 208 

ligaments, 126 
Coronoid fossa of humerus, 71 



Coronoid process, 58, 72 
Corpora albicantia, 261 

quadrigemina, 266 
Corpus callosum, 260 

fimbriatum, 263 

striatum, 263 
Corti, organ of, 317 
Costal cartilage, 33 
Costoclavicular ligament, 109 
Costocoracoid ligament, 150 
Cotyloid cavity, 81 

ligaments, 121 

notch, 81 
Cowper's glands, 360 
Cranial nerves, 269 
Cranium, interior of, 62 

fossa of, anterior, 62 

middle, 63 

posterior, 63 
Cremaster muscle, 144 
Cremasteric fascia, 144 
Crest, obturator, 79 
Cricoid cartilage, 323 
Crucial ligaments, 126 
Crura cerebri, 261 
Crural nerves, anterior, 295 

ring, 183 

sheath, 183 
Crureus muscle, 187 
Crusta of crus cerebri, 262 
Crystalline lens, 310 
Cuneiform cartilage, 324 
Cutaneous nerves, 289 
external, 295 

DELTOIDEUS muscle, 168 
Dental artery, inferior, 212 
nerves, inferior, 276 
Dentate fissure, 260 
Diaphragm, muscles of, 149 
Digastric muscle, 155 
Diploic vein, 239 
Dorsal artery of penis, 228 

fascise, 138 

nerve, 293 
Dorsalis pedis artery, 232 
Duct, ejaculatory, 364 

nasal, 307 
Duodenum, 337 
Dura mater, 253, 255 

If'AR, 310 
1 cochlea, 315 
internal, 315 
labyrinth, 315, 316 
organ of Corti, 317 p ^^^T^ 
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Ear, semicircalar canals, 315, 316 
spiral canal, 316 
vestibule, 315 
li^aculator urinse muscle, 148 
Ejaculatory duct, 364 
Eminence, iliopectineal, 79 
Eminentia articularis, 40 

collateralis, 263 
Emissary veins, 239 
Encephalou, 255 
Epididymis, 362 
Epiglottis, 324 

Epiphysis cerebri. See Pineal gland. 
Erector penis muscle, 148 

spinsB muscle, 138 
Ethmoid bone, 48 
Ethmoidal artery, 213 

canals 60 
Extension, 97 

Extensor brevis digitorum, 195 
hallicis, 196 
pollicis, 178 

carpi radialis brevior, 176 
longior, 176 
ulnaris, 177 

communis digitorum, 176 

indicis, 178 

longus digitorum, 192 
pollicis, 177 

minimi digiti, 177 

proprius hallicis, 192 
Eye, 305 

aqueous humor, 310 

choroid, 307 

ciliary muscle, 309 

cornea, 307 

crystalline lens, 310 

iris, 309 

retina, 309 

sclerotic, 307 

vitreous body, 309 
Eyeball, 307 

Eyebrows, muscles of, 164 
Eyelids, muscles of, 164 

FACIAL artery, 210 
transverse, 211 

nerve, 278 

veins, 236 
Fallopian tubes, 368 
Falx cerebelli, 256 

cerebri, 256 
Fasciae, 135 

of abdomen, 141 

of arm, 169 

cremasteric, 144 



FascisB, dorsal, 138 

of foot, 195 

of forearm, 172 

of hand, 179 

iliac, 146 

infundibuliform, 145 

lata, 182 

of leg, 191 

of lower extremity, 182 

lumbar, 138 

of neck, 153 

obturator, 147 

palmar, 179 

of pectoral region, 150 

of pelvis, 147 

of perineum, 146 
deep, 146 
subpubic, 146 
superficial, 146 
superior, 146 

plantar, 195 

of pyriformis, 147 

rectovesical, 147 

of Scarpa, 142 

temporal, 167 

ti*ausversalis, 145 

of upper extremity, 168 
Fauces, pillars of, 159 
Femoral artery, 229 

ring, 145 

veins, 242 
Femur, 82 

fossa of, digital, 82 

tubercle of, 82 
Fibula, 86 

styloid process of, 86 
Fissures, calcarine, 259 

callosomarginal, 260 

collateral, 260 

dentate, 260 

Glaserian, 40 

great transverse, of Bichat, 263 

hippocampal, 260 

intraparietal, 259 

longitudinal, great, 260 

parietooccipital, 258 
internal, 260 

precentral, 258 

of Rolando, 258 

sphenoidal, 60, 277 

sphenomaxillary, 60 

of spinal cord, 254 

of Sylvius, 258, 261 
Flexion, 97 
Flexor accessorius, 196 

brevis digitorum, IQ^yGoOQlc 
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Flexor brevis, hallicis, 196 
minimi digitorum, 197 
muscle, 181 

carpi radialis, 172 

longas digitorum, 194 
hallicis muscle, 195 
poUicis, 175 

profundus digitorum, 173 

sublimis digitorum, 173 
Flood's ligament, 112 
Fontanelle, anterior, 38 

posterior, 38 
Foot, bones of, 87 

fioscisB of, 195 
Foramen lacerum, 62 

of Monro, 264 

obturator, 81 

optic, 47, 60 

ovale, 47 

rotundum, 47 

sciatic, small, 121 

spinosum, 49 

thyroid, 81 

of Vesalius, 48 
Foramina, intervertebral, 28 

of Scarpa, 51, 53 

of Stenson, 51 

Thebesii, 202 
Forearm, bones of, 71 

fascia of, 172 

ligaments of, 116 
Fornix, 264 
Fossa capitis, 82 

coronoid, of humerus, 71 

digital, of femur, 82 

glenoid, 40 

nasal, 318 

olecranon, 71 

oval is, 202 

pituitary, 45 

radial, 71 

sigmoidea, 42 

sphenomaxillary, 61 

temporal, 60 

zygomatic, 61 
Frontal nerve, 273 

GALL-bladder, 347 
Grasserian ganglion, 272 
Gastric artery, 224 
Gastrocnemius muscle, 193 
Gemelli muscle, 185 
Geniculate bodies, 266 
Geniohyoglossus muscle, 157 
Geniohyoideus muscle, 156 
Gtenitocrural nerve, 295 



Gimbemat's ligament, 143 
Glands, Bartholin's, 365 

Cowper's, 360 

Luschka's, 224 

mammary, 369 

Meibomian, 306 

parotid, 332 

prostate, 358 

salivary, 332 

sublingual, 333 

submaxillary, 333 

thymus, 328 

thyroid, 327 
Glaserian fissure, 40 
Glenoid cavity, 68 

fossa, 40 

ligament, 111 
Glossopharyngeal nerve, 2S0 
Gluteal artery, 228 

lines, 77 

nerves, 297 

ridge, 83 
Gluteus maximus muscle, 184 

medius muscle, 184 

minimus muscle, 184 
Gracilis muscle, 190 
Gyri fornicatus, 260 

hippocampus. 260 

uncinate, 260 

HAND, bones of, 76 
fascisB of, 179 
Head, bones of, 35 

lymphatics of, 248 

veins of, 236 
Heart, 201 

veins of, 234 
Hemorrhoidal arteries, middle, 228 
superior, 227 

plexus, 243 
Hepatic artery, 224 

veins, 242 
Hiatus Fallopii, 43 
Highmore, antrum of, 51 
Hippocampal fissure, 260 
Hippocampus major, 263 
Huguier, canal of, 40 
Humerus, 68 

condyles of, 70, 71 
Hunter's canal, 187 
Hymen, 365 
Hyoglossus muscle, 157 
Hyoid artery, 210 . 

bone, 34 
Hypoglossal nerve, 284 
Hypophysis cerebri, 261^ t 
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ILEOCiECAL valve, 340 
Ileocolic artery, 224 
Ileum, 339 
Iliac arteries, 227 

fascia, 146 

veins, external, 242, 243 
Iliacus muscle, 183, 184 
Iliocostalis cervicis muscle, 139 

dorsi muscle, 139 

lumborum muscle, 139 
Iliofemoral ligament, 123, 125 
Iliohypogastric nerve, 294 
Ilioinguinal nerve, 295 
Iliolumbar ligament, 120 
Iliopectineal eminence, 79 

line, 79, 81 
Iliopsoas muscle, 183 
Iliosciatic notch, 80 
Iliotrochanteric ligament, 123 
Ilium, 77 
Incus, 313 

Infraspinatus muscle, 169 
lufundibuliform fascia, 145 
Inguinal canal, 364 

nodes, 246 
Innominate artery, 208 

vein, 235 
Interclavicular ligament, 109 
Intercondylar notch, 83, 84 
Intercostal artery, 222 
superior, 218 

articulation, 105 

nerve, 293 

veins, superior, 235 
Interoostales muscle, 152 
Intermaxillary bone, 51 
Interosseous artery, 221 

ligament of sacral joint, 120 

nerve, posterior, 293 
Interspinales muscle, 140 
Interspinous ligaments, 100 
Intertransverse ligaments, 100 
Intertransversales muscle, 140 
Intertrochanteric line, anterior, 83 

posterior, 82 
Intervertebral foramina, 28 
Intestine, large, 340 

small, 337 
Intraparietal Assure 259 
Iris, 309 

Ischiocavernosus muscle, 148 
Ischiofemoral ligament, 123 
Ischium, bones of, 80 

JEJUNUM, 339 
Joints, ankle-, 131 



Joints, apposition of surfaces of, 96 

classifications, 95, 96 

elbow-, 113 

of foot, 132 

general structure of, 95 

hip-, 121 

iliosacral, 119 

knee-, 125, 129 

limitation of motion of, 96 

radiocarpal, 117 

sacroiliac, 119 

shoulder-, 110 

symphysis pubis, 119 

tibiofibular, inferior, 131 
upper, 130 

wrist-, 117 
Jugular veins, 236 

KIDNEYS, 351 
lymphatics of, 246 
Knee, bursse above, 129 

LABIA m%jora, 365 
Labyrinth of ear, 315, 316 
Lachrymal apparatus, 306 

artery, 213 

bones, 56 

nerve, 273 
Lacteals, 247 
Lamina cinerea, 260 
Laryngeal artery, inferior, 217 
superior, 210 

nerves, 283 
Larynx, ligament of, 325 

muscles of, 326 

saccule of, 326 

ventricles of, 326 
Latissimus doi-si muscle, 136 
Legs, bones of, 85 

fasciae of, 191 
Lenticular nucleus, 263 
Levator ani muscle, 148, 149 

palati muscle, 160 
Levatores costariim muscle, 141 
Ligamenta alaria, 127 

brevia, 175 

longa, 175 

mucosa, 175 

subflava, 99 
Ligaments, alar, 103 

of ankle, 131 

arcuate, 128 

arcuatum pubis, 119 * 

astragaloscaphoid, 132 

atlas, 101 

axis, 101 C^r^r\n]r> 
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Ligaments, of Barkow, 114 
of bladder, 147, 355 
brachial, internal, 170 
calcaneoastragaloid, external, 132 

internal, 132 

posterior, 132 
calcaneocuboid, internal, 132 

long, 132 

short, 132 

superior, 132 
calcaneoscaphoid, 132 
check, 103 
conoid, 110 
coracoclavicular, 110 
coracoglenoid, 112 
coracohumeral, 112 
coronary, 126 
costoclavicular, 109 
costocoracoid, 150 
cotyloid, 121 
crucial, 126 
Flood's, 112 
Gimbernat's, 143 
glenoid. 111 

glenoidiobrachial, internal, 112 
glenoideohumeral, 112 
iliofemoral, 123, 125 
iliolumbar, 120 
of iliosacral joint, 120 
iliotrochanteric, 123 
interclavicular, 109 
interosseous, of forearm, 116 

of sacral joint, 120 
interspinous, 100 
intertransverse, 100 
ischiofemoral, 123 
of larynx, 325 
of liver, 346 
oblique, 128 

of forearm, 116 
obturator, 118 
occipitoatloid, 102, 103 
odontoid, 103 
orbicular, 114 
palpebral, external, 164 

internal, 164 
plantar, long, 132 
Poupart's, 143 
prevertebral, 154 
pterygomaxillary, 107 
pubofemoral, 123 
retinaculum, 128 
rhomboid, 109 
sacrosciatic, great, 120 

small, 120 
of scapula, 108 



Ligaments, Schlemm's, 112 

sciatic, great (falciform), 120 

spinogleuoid, 108 

of Struthers, 170 

supraspinous, 100 

stylohyoid, 107 

stylomaxillary, 107, 153 

stylomyloid; 107 

suspensory, of penis, 142 

tarsus, 132 

transverse, humeral, 112 
inferior, 108 
of knee, 127 
superior, 108 

trapezoid, 110 

triangular, of CoUes, 143 
of urethra, 146 
at wrist, 116 

of uterus, 367 

of Zinn, 165 
Ligamentum mucosum, 127 

patellae, 127 

subfiavum, 175 
Lines, gluteal, 77 

iliopectineal, 79, 81 

intertrochanteric, anterior, 83 
posterior, 82 

popliteal, 86 

spinal, 83 
Linea alba, 142 

aspera, 83 

quadrati, 83 

semilunaris, 142 

transverse, 152 
Lingual artery, 210 

veins, 237 
Lingualis muscle, 157 
Lingula mandibulsB, 58 
Liver, 344 

ligaments of, 346 

lymphatics of, 247 
Lobes of brain, central, 259 

of cerebellum, 266 

insula, 259 

island of Reil, 259 

occipital, 259 

parietal, 259 

temporal, 259 
Lobules of brain, cuneate. See Occip- 
ital. 

occipital, 260 

precuneus, 260 

quadrate. See Precuneus, 260 
Locus niger, 262 
Longissimus capitis muscle, 139 

cervicis muscle, 139 /^ t 
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Longissimns dorsi muscle, 139 
Longitudinal fissure, great, 260 

sinuses, 237, 238 
Longus anguli scapulse, 161 

atlantis, 162 

capitis, 162 

colli, 161 
Lumbar artery, 223 

fascia, 138 

nerves, 294 

plexus, 294 

veins, 241 
Lumbosacral cord, 297 
Lunar bone, articulations of, 76 
Lungs, 329 
Lymphatic duct, right, 244 

system, 244 

vessels and nodes of lower ex- 
tremity, 246 
Lymphatics of bladder, 246 

of head and neck, 248 

of kidney, 246 

of liver, 247 

of rectum, 246 

of spleen, 247 

of stomach, 247 

of testicles, 246 

of thorax, 247 

of uterus, 246 

of vagina, 246 

MALAR bones, 54 
Malleolus, external, 86 
inner, 86 
Malleus, 313 
Mammary artery, internal, 218 

glands, 369 

veins, internal, 235 
Mandible, 58 

Marshall, oblique vein of 235 
Masseter muscle, 167 
Masseteric nerve, 275 
Maxilla, inferior, 58 
Maxillary artery, internal, 211 

bones, superior, 49 

nerves, 274, 275 

sinus, 51 

veins, internal, 236 
MeckePs ganglion, 275 i 

Median nerve, 290 
Mediastinum, 328 
Medulla oblongata, 256 
Medullary artery, 18 
Meibomian glands, 306 
Membrana tympani, 311 - 
Membrane^ obturator, 118 



Membranes, synovial, 95 
Meningeal arteries, 212 
Mesenteric artery, inferior, 227 
superior, 224 
veins, inferior, 244 
superior, 244 
Metacarpal bones, 76 
Mitral valve, 205 
Monro, foramen of, 264 
Mons veneris, 365 
Motor oculi nerve, 271 
Mouth, 330 

Multifidus spinsB muscle, 140 ■ 
Muscle or muscles, 135 
Muscles, of abdomen, 141 
abductor hallicis, 196 
minimi digitorum, 180, 197 
poUicis, 180 
accessorius, 139 
adductor brevis, 190 
hallicis, 197 
longus, 190 
magnus, 190 
minimus, 190 
obliquus pollicis, 180 
pollicis, 180 
transversus, 180 
anal, 147 
sphincter, external, 147, 149 
internal, 147 
anconeus, 177 
auricular, 164 
azygos uvulflB, 160 
biceps femoris, 188 

humerus, 170 
brachialis anticus, 170 
brachioradialis, 176 
buccinator, 165 
bulbocavernosus, 148 
cervicalis ascendens, 139 
chondroglossus, 157 
ciliary, 309 
coccygeus, 148 
compressor urinsB, 148 
constrictor urinse, 148 
constrictors of pharynx, 158, 159 
coracobrachialis, 170 
cremaster, 144 
crureus, 187 
deltoideus, 168 
diaphragm, 149 
digastric, 155 
ejaculator urinse, 148 
epicranius, 163 
erector penis, 148 
spin®, 138 digitized by Google 
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Muscles, extensor bieyis digitomm, 
195 
halUcis, 196 
poUicis, 178 
carpi radialis brevior, 176 
longior, 176 
ulnaris, 177 
communis digitorum, 176 
indicis, 178 
loDgus digitoram, 192 

poUicis, 177 
minimi digiti, 177 
ossis metacarpi pollicis, 177 
propriuR hallicis, 192 
triceps, 171 
of eyebrows, 164 
of eyelids, 164 
flexor aocessorias, 196 
brevis digitornm, 196 
hallicis, 196 

minimi digitoram, 181, 197 
poUicis, 180 
carpi radialis, 172 

uluaris, 172 
longns digitorum, 194 
hallicis, 195 
poUicis, 175 
profundus digitorum, 173 
sublimis digitoram, 173 
gastrocnemius, 193 
gemelli, 185 
geniohyoglossus, 157 
geniohyoideus, 156 
gluteus maximns, 184 
medius, 184 
minimus, 184 
gracilis, 190 
hyoglossus, 157 

iliacus. See Iliopsoas, 183, 184 
iliocostal is cervicis, 139 
dorsi, 139 
lumborum, 139 
iliopsoas, 183 
infraspinatus, 169 
insertion of, 135 
intercOstals, 152 
interossei of foot, 197 

of hand, 181 
interspinales, 140 
intertransversales, 140 
intertransversarii anteriores, 163 
ischiocavernosus, 148 
of larynx, 326 
latissimus dorsi, 136 
levator (anguli) scapulsB, 161 
ani, 148, 149 



' Muscles, levator haliti, 160 
levatores costarum, 141 
lingualis, 157 
longissimus cervicis, 139 

dorsi, 139 
longns atlantis, 162 

capitis, 139, 162, 

colli, 161 
lumbricales of foot, 196 

of hand, 179 
masseter, 167 
multifldus spinsB, 140 
mylohyoideus, 156 
normal, 135 

obliquus capitis inferior, 141 
superior, 141 

externus abdominis, 143 

internus abdominis, 144 
obturator externus, 185 

internus, 185 
occipitofrontalis, 163 
omohyoideus, 156 
opponens minimi digitorum, 181 

of orbit, 165 

pollicis, 180 
origin of, 135 
palatoglossus, 159 
palatopharyngeus, 160 
palmaris brevis, 179 

longus, 172 
pectineus, 190 
pectoralis mi^or, 151 

minor, 151 
of perineum, 147 
peroneus brevis, 193 

longus, 192 

tertius, 192 
of pharynx, 158 
plantaris, 194 
platysma myoides, 153 
popliteus, 194 
pronator quadratus, 175 

teres, 173 
psoas magnus, 183, 184 

parvus, 184 
pterygoideus externus, 167 

internus, 168 
pyramidalis, 142 
pyuiformis, 185 
quadratus femoris, 185 

lumborum, 183 
quadriceps femoris, 186 
recti, 165 
rectus abdominalis, 142 

capitis anticus minon 163 
lateralis, 141 byGoOglc 
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Muscles, rectus capitis posticus major, 
141 
minor, 141 
femoris, 186 
rhomboideus mi^or and minor, 136 
rotares brevis, 140 

longi, 140 
sacrospinalis, 138 
sacrolumbalis, 137 
sartorius, 186 
scalenus auticus, 161 

medius, 161 

posticus, 161 
semimembranosus, 188 
semispinalis, 140 

capitis, 140 

cervicis, 140 

dorsi, 140 
semitendinosus, 188 
serratus anticus, 151 

magnus, 151 

posticus inferior, 137 
superior, 137 
of soft palate, 159 
soleus, 193 
spinalis cervicis, 139 

dorsi, 139 
splenius capitis, 137 

cervicis (colli), 137 
stapedius, 314 

sternocleidomastoideus, 155 
sternohyoideus, 156 
sternothyroideus, 156 
styloglossus, 157 
stylohyoideus, 156 
subclavius, 151 
subcruralis, 187 
subscapularis, 169 
supinator brevis, 177 

longus, 176 
supraspinatus, 168 
temporalis, 167 
tensor palati, 160 

tympani, 314 

vaginae (fascisB) femoris, 186 
teres mjgor, 136 

minor, 169 
tibialis anticus, 192 

posticus, 194 
trachelomastoid, 139 
transversalis abdominalis, 144 

cervicis, 139 
transversi thoracis, 152 
transversus perinei, 148, 149 
trapezius, 136 
triangularis stemi, 152 



Muscles, triceps, 171 

trochlearis, 165 

of trunk, 136 

vastus externus, 187 
internus, 187 
Musculi pectinati, 202 
Musculocutaneous nerve, 289, 300 
Musculospiral nerve, 292 
Musculotubarius, 44 
Mylohyoid ridge, 58 
Mylohyoideus muscle, 156 
Myology, 135 

NAEES, posterior, 62 
Nasal bones, 56 
cavities or fossse, 63 
ducts, 307 
fossfiB, 318 
nerves, 274 
Neck, fasciae of, 153 
lymphatics of, 248 
sympathetic nerves of, 301 
veins of, 236 
Nerves, abdUcens, 277 
alveolar, 274 
auditory, 280 
auricularis magnus, 286 
buccal, 275 
cervical, 285 
chorda tympani, 314 
circumflex, 289 
coccygeal. See Sacral, 
cranial, 269 
crural, anterior, 295 
cutaneous external (lumbar), 295 

internal (of arm), 289 

lesser internal, 289 
dental, inferior, 276 
dorsal, 293 

epigastric (solar) plexus, 304 
facial, 278 
frontal, 273 
genitocrural, 295 
glossopharyngeal, 280 
gluteal, inferior, 297 

superior, 297 
gustatory, 276 
hypoglossal, 284 
iliohypogastric, 294 
ilioinguinal, 295 
intercostal, 293 
interosseous, posterior, 293 
lachrymal, 273 
laryngeal, inferior, 283 

recurrent, 283 
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Nerves, lingual, 276 
lumbar, 294 

plexus, 294 
lumbosacral cord, 297 
masseteric, 275 
maxillary, inferior, 275 

superior, 274 
median, 290 
motor oculi, 271 
musculocutaneous, 289, 300 
musculospiral, 292 
nasal, 274 
obturator, 295 

accessory, 295 
occipitalis minor, 287 
olfactory, 269 
ophthalmic, 273 
optic, 270 
orbital, 274 
pathetic, 271 
peroneal, 300 
phrenic, 287 
plantar, external, 299 

internal, 299 
pneumogastric, 281 
popliteal, external, 300 

internal, 298 
pterygoid, 275 
pudic, 298 
radial, 292 
sacral and coccygeal, 296 

plexus, 297 
sciatic, great, 298 

small, 297 
solar plexus, 304 
spinal, 285 

accessory, 284 
splanchnic, great, 303 
small, 302 
smallest, 303 
subscapular, 289 
superficialis colli, 286 
suprascapular, 289 
sympathetic, of lumbar region, 
of neck, 301 
plexuses, 303 
of sacral region, 303 
of thorax, 302 
thoracic, anterior, 289 

posterior, 288 
tibial, anterior, 300 

posterior, 299 
trifacial, 271 
ulnar, 290 
Nose, 317 
. cartilages of, 318 
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Notch, cotyloid, 81 

iliosciatic, 80 

intercondylar, 83, 84 

popliteal, 85 

sciatic, great, 121 

small, 80 
Nucleus amygdalae, 263 
NymphflB, 365 

OBLIQUE ligament, 128 
Obliquus capitis muscle, 141 
Obturator artery, 228 

crest, 79 

extern us muscle, 185 

fascia, 147 

foramen, 81 

groove, 79 

internus muscle, 185 

ligament, 118 

membrane, 118 

nerves, 295 
Occipital artery 211 

bone, 35 

lobes, 259 

sinus, 238 

veins, 236 
Occipitoatloid ligament, 102, 103 
Occipitofrontalis muscle, 163 
Odontoid ligaments, 103 
CEsophageal artery, 222 
CEsophagus, 333 
Olecranon fossa, 71 

process, 71 
Olfactory groove, 49 

nerve, 269 

tract, 261 
Ophthalmic artery, 213 

nerve, 273 

vein, 239 
Opponens minimi digitorum muscle, 
181 

pollicis muscle, 180 
Optic chiasma. See Optic nerve. 

commissure. See Optic nerve. 

foramen, 47, 60 

nerves, 270 

thalami, 264 
Orbicular ligament, 114 
Orbital nerve, 274 
Orbits, 60 
Os calcis, 87 

magnum, articulation of, 76 

pubis, 79 
Ossicula, 313 
Ossification, 18 

. Ovarian artery, 227 ^ j 
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Ovarian veins, 241 
Ovaries, 369 

PALATE, a31 
bone, 51 

soft, muscles of, 159 
Palatine artery, descending, 212 

canal, posterior, 50, 51 
Palatoglossus muscle, 159 
Palatopharyngeus muscle, 160 
Palmar fascia, 179 
Palmaris brevis muscle, 179 
Palpebral ligaments, 164 
Pancreas, 348 
Pancreatic ai*tery, 224 
Parietal bones, 37' 

lobes, 259 
Parietooccipital fissures, 258, 260 
Parotid glands, 332 
Parovarium, 369 
Patella, 84 

movements of, 130 
Pathetic nerve, 271 
Pectineus muscle, 190 
Pectoralis muscle, mtgor, 151 

minor, 151 
Peduncles of cerebellum, 267 
Pelvis as a whole, 81 

bones of, 77 

differences according to sex, 81 

false, 81 

fascia of, 147 

position of, 81 

true, 81 

veins of, 243 
Penis, 359 
Perforated space, anterior, 261 

posterior, 261 
Pericardium, 201 
Perineal arteries, 228 
Perineum, central point of, 148 

fascisB of, 146 

muscles of, 147 
Peritoneum, 356 
Peroneal arteries, 232, 233 

nerves, 300 

spine, 88 
Peroneus brevis muscle, 193 

longus muscle, 192 

tertius muscle, 192 
Pes accessorius. S^e Erainentia colhit. 
Petit's triangle, 143 
Petrosal process, 45 

sinuses, 239 
Pharyngeal artery, ascending. 211 
Pharynx, 333 

25— Anat. 



Pharynx, muscles of, 158 
Phrenic artery, 223 

nerve, 287 
Pia mater, 253, 256 
Pineal gland, 265 
Pisiform bone, articulation of, 76 
Pituitary body, 261 

fossa, 45 
Plantar artery, 234 

fascia, 195 

ligaments, long, 132 

nerves, 299 
Plantaris muscle, 194 
Platysma myoides muscle, 153 
Pleurae, 328 
Plexus, brachial, 287 
Pneumogastric nerve, 281 
Pons Varolii, 257 
Popliteal artery, 231 

lines, 86 

notch, 85 

nerves, 298, 300 

space, 231 

veins, 242 
Popliteus muscle, 194 
Portal veins, 243 
Postglenoid process, 40 
Poupart's ligament, 143 
Precentral fissure, 258 
Prepatellar bursse, 129 
Prevertebral ligament, 154 
Process, acromion, 66, 67 

clinoid, 45, 46 

coracoid, 67 

coronoid, 58, 72 

hamular, 56 

olecranon, 71 

petrosal, 45 

postglenoid, 40 

styloid, of fibula, 86 
of radius, 75 
of ulna, 74 

tubarius, 47 

uncinate, 48 
Profunda arteries, 219, 220 
Pronator quadratus muscle, 175 
Prostate gland, 358 
Psoas magnus muscle, 183, 184 

parvus muscle, 184 
Pterygoid artery, 212 

nerve, 275 
Pterygoideus, 167, 168 
Pterygomaxillary ligament, 107 
Pubofemoral ligament, 123 
Pudic artery, internal, 228^ , 

nerve, 298 j,^^,^^^ by CjOOglC 
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Pulmonary artery, 205, 330 

veins, 234 
Pyloric veins, 244 

Pyramidal bone, articulations of, 76 
Pyramidalis muscle, 142 
Pyriformis muscle, 185 

QUADRATOR femoris muscle, 185 
lumborum muscle, 183 
Quadriceps femoris muscle, 186 

RADIAL artery, 220 
fossa, 71 
nerve, 292 
veins, 240 
Radiocarpal joints, 117 
Radioulnar articulations, 116 
Radius, 74 

styloid process of, 75 
Rectovesical fascia, 147 
Rectum, 342 

lymphatics of, 246 
Rectus abdominalis muscle, 142 
capitis anticus minor, 163 
lateralis muscle, 141 
posticus muscle, 141 
femoris muscle, 186 
Reil, island of, 259 
Renal artery, 227 

veins, 242 
Reproductive organs, 358, 364 
Retina, 309 

Retinaculum ligament, 128 
Rhomboid ligament, 109 
Rhomboideus muscle, miyor, 136 

minor, 136 
Ribs, 30 

peculiar, 32 
Ridge, gluteal, 83 

mylohyoid, 58 
Ring, abdominal, external, 143 
internal, 145 
femoral, 145 
Rolando, fissures of, 260 
Rotares brevis muscle, 140 
long! muscle, 140 

SACCULE of larynx, 326 
Sacral artery, lateral, 228 
middle, 224 
nerves, 291 
plexus, 297 
Sacrolumbalis muscle, 139 
Sacrosciatic ligaments, 120 
Sacrospinalis muscle, 138 
Sacrum, 26 



Salivary glands, 332 
Santorini, cartilage of, 324 
Saphenous opening, 183 

veins, 242 
Sartorius muscle, 186 
Scalenus anticus, 161 

medius, 161 

posticus, 161 
Scaphoid bone, articulation of, 76 
Scapula, 66 

Scapular ligaments, 108 
Scarpa, fascia of, 142 

foramina of, 51,53 
Schlemm, ligament of, 112 
Sciatic artery, 229 

foramen, small, 121 

nerves, 297, 298 

notch, great, 121 
small, 80 
Scler(rtic, 307 
Scrotum, 361 
Sella turcica, 45 
Semen, 364 

Semicircular canals, 315, 316 
Semilunar cartilages, 125 

fold of Douglas, 144 

valve, 204, 205 
Semimembranosus muscle, 188 
Semispiualis capitis muscle, 140 

cervicis muscle, 140 

dorsi muscle, 140 

muscle, 140 
Semitendinosus muscle, 188 
Septum crurale, 183 

lucidum, 262, 263 

tubae, 44 
Serratus anticus muscle, 151 

magnus muscle, 151 

posticus muscle, inferior, 137 
superior, 137 
Sigmoid artery, 227 

cavities, 73 

flexure, 342 
Sinus, cavernous (venous), 277 

cranial (see Veins), 237 

maxillary, 51 

of Valsalva, 204 
Skeleton, 17 
Skull as a whole, 59 

base of, 61, 62 

external surface, 59 
! Soleus muscle, 193 
Spermatic artery, 227 

cord, 364 
] veins, 241 

Sphenoid bone, 45 C^ r^r^r^\r^ 
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Sphenoid fissure, 47 
Sphenoidal fissure, 60, 277 
Sphenomaxillary fissure, 60 

fossa, 61 
Sphincter muscle, 147, 149 
Spinal accessory nerve, 284 

canal, 28 

column, movements of, 100 

cord, 253 
columns of, 254 
fissures of, 254 

nerves, 285 
Spinalis cervicis muscle, 139 

dorsi muscle, 139 
Spine, peroneal, 88 
Spinoglenoid ligament, 108 
Spiral canal, 316 

line, 83 
Splanchnic nerves, 302, 303 
Splanchnology, 323 
Spleen, 349 

lymphatics of, 247 
Splenic artery, 224 

veins, 244 
Splenius capitis muscle, 137 

cervicis muscle, 137 
Stapes, 313 

Stenson, foramina of, 51 
Sternoclavicular articulations, 109 
Sternocleidomastoidcus muscle, 155 
Stern ohyoideus muscle, 156 
Sternum, 29 

articulations of, 105 

body, 30 

ensiform, 30 

manubrium, 29 
Stomach, 335 

lymphatics of, 247 
Struthers, ligament of, 170 
Styloglossus muscle, 157 
Stylohyoid ligament, 107 
Stylohyoideus muscle, 156 
Styloid process of radius, 75 

of ulna, 74 
Stylomaxillary ligament, 107, 153 
Stylomyloid ligament, 107 
Subclavian artery, 215 

muscle, 151 

veins, 240 
Subcrural bursse, 129 
Subcruralis muscle, 187 
Sublingual glands, 333 
Submaxillary glands, 333 
Suboccipital triangle, 141 
Subpubic arch, 81 
Subscapular artery, 219 



Subscapular nerve, 289 
Subscapularis muscle, 169 
Supinator brevis muscle, 177 

longus muscle, 176 
Supraorbital artery, 213 
Suprarenal artery, 227 

capsules, 350 

veins, 242 
Suprascapular artery. 217 

nerve, 289 
Supraspinatus muscle, 168 
Suspensory ligament of penis, 142 
Supraspinous ligaments, 100 
Sustentaculum tali, 87 
Sylvius, fissures of, 258, 261 
Sympathetic nervous system, 300 
Symphysis pubis, 79 
Synovial membranes, 95 

TAENIA semicifcularis, 263 
Tarsus, ligaments of, 132 
Teeth, 330 

Temporal artery, deep, 212 
middle, 211 
superficial, 211 

bones, 39 

fossa, 60 

lobes, 259 

veins, 236 
Temporalis muscle, 167 
Temporomandibular articulation. 106 
Temporomaxillary articulation, 106 

veins, 236 
Tendo Achilles, 194 

oculi, 164, 306 
Tensor palati muscle, 160 
Tentorium cerebelli, 256 
Testicle, 362 

lymphatics of, 246 
Thoracic aorta, 222 

duct, 244 

nerves, 288, 289 
Thorax, 29 

lymphatics of, 247 

sympathetic nerves of, 302 
Thymus glands, -328 
Thyroid artery, inferior, 217 
superior, 210 

axis, 217 

cartilage, 323 

foramen, 81 

glands, 327 

veins, inferior, 235 
Tibia, 85 
Tibial arteries, 232 

nerves, 299, 300 ^y dOOQ IC 
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Tibialis anticus muscle, 192 

posticus muscle, 194 
Tibiofibular joints, 130, 131 
Tongue, 319 
Tonsils, 332 
Trachea, 327 

Trachelomastoid muscle, 139 
Transversal is abdominalis muscle, 144 

cervicis muscle, 139 

fascia, 145 
Transverse ligaments, 108 
of knee, 127 

sinus, 239 
Transversi thoracis muscle, 152 
Transversus perinei muscle, 148, 149 
Trapezium bone, articulation of, 76 
Trapezius muscle, 136 
Trapezoid bone, articulation of, 76 

ligament, 110 
Triangle, Petit's, 143 

suboccipital, 141 
Triangularis stern i muscle, 152 
Triceps muscles, 171 
Tricuspid valve, 204 
Trifacial nerve, 271 
Trochanter, great, 82 

small, 83 
Trunk, muscle of, 136 
Tubarius process, 47 
Tuber annulare, 257 

cinereum, 291 
Tubercle, adductor, 83 

carotid, 22 

Chassaignac's, 22 

of femur, 82 

of quadratus, 82 
Tuberculum Lower i, 202 
Tuberosity, bicipital, 75 
Turbinated bones, inferior, 57 
middle, 49 
superior, 49 
Tympanic artery, 211, 213 
Tympanum, 311 

ULNA, 71 
Ulnar artery, 221 
nerve, 290 
veins, 240 
Unciform bone, articulation of, 76 
Uncinate process, 48 
Ureters, 353 
Urethra, 360, 365 

triangular ligament of, 146 
Urinary organs, 351 
Uterine artery. 228 
Uterus, 366 



Uterus, ligaments of, 367 
lymphatics of, 246 

VAGINA, 366 
lymphatics of, 246 
Vaginal artery, 228 

plexus, 243 
Valsalva, sinuses of, 204 
Valve, ileocsBcal, 340 
mitral, 205 
semilunar, 204, 205 
tricuspid, 204 
of Vieussens, 267 
Vas deferens, 363 
Vastus externus muscle, 187 

internus muscle, 187 
Veins, axillary, 240 
azygos, 241 
basilar sinus, 239 
basilic, 240 
cavernous sinus, 238 
cephalic, 240 
cerebellar, 237 
cerebral, 237 
circular sinus, 239 
coronary, 234 
diploic, 239 
emissary veins, 239 
facial, 236 
femoral, 242 
of head and neck, 236 
of heart, 234 
hemorrhoidal plexus, 243 
hepatic, 242 
iliac, common, 242 
external, 243 
internal, 243 
inferior longitudinal sinus, 238 

petrosal sinus, 237 
innominate, 235 
intercostal, superior, 235 
internal maxillary, 236 
jugular, anterior, 2i36 
external, 236 
internal, 236 
posterior, external, 236 
lateral sinuses, 238 
lingual, 237 

of lower extremity, 242 
lumbar, 241 

mammary, internal, 235 
median basilic, 240 
mesenteric, inferior, 244 

superior, 244 
oblique, of Marshall, 235 
occipital, 236 ,,„,,, .^GoOglc 
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Veins, occipital sinus, 238 

ophthalmic, 239 

ovarian, 241 

of pelvis, 243 

petrosal sinus, inferior, 239 
• superior, 239 

popliteal, 242 

portal, 243 

pulmonary, 234 

pyloric, 244 

radial, 240 

renal, 242 

saphenous, long (internal), 242 
short (external), 242 

spermatic, 241 

spinal venous system, 241 

splenic, 244 

straight sinus, 238 

subclavian, 240 

superior longitudinal sinus, 237 

suprareual, 242 

temporal, 236 

temporomaxillary, 236 

Thebesii, 235 

thyroid, inferior, 235 

transverse sinus, 239 

ulnar, 240 

of upper extremity, 240 

vaginal plexus, 243 

vena cava, 235 
inferior, 241 
magna galeni, 237 

vertebral, 235 
Velum interpositum, 264 
Ventricles, fourth, 267 

of larynx, 326 

lateral, of brain, 262 

third, 264 
Vermiform process, superior, 266 
VertebrsB, cervical. 19 



VertebrsB, characteristics, 19 

lumbar, 25 

rotation, 20 

atlas, 20 

axis, 21 

vertebra prominens, 21 
sacral, 26 

thoracic or dorsal, 22 
Vertebral artery, 216 
column, 19 
as a whole, 28 
articulation of, 98 

of rotation vertebrae, 101 
ligaments of bodies of, 98 
of lamiusB of, 99 
of processes of, 100 
movements of, 100 
veins, 235 
Vesalius, foramen of, 48 
Vesical arteries, 228 
VesiculsB seminales, 364 
Vestibule, 365 
aqueduct of, 43 
of ear, 315 
Vidian canal, 48 
VieuBsens, valve of, 267 
Vitreous body, 309 
Vocal cords, inferior or true, 325 

superior or false, 325 
Vomer, 53 
Vulva, 364 

WORMIAN bones, 59 
Wrisberg, cartilage of, 324 
Wrist, articulations of, 117 
triangular ligament of, 116 

ZINN, ligament of, 165 
Zygomatic fossa, 61 
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